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WATER-POWERS OF BRITISH COLUMBIA, 


CHAPTER I 


General Introduction 


N January, 1910, the Commission of Conservation commenced the investi- 
gation of the character and extent of the various natural resources of 
Canada. Early in 1909, the Canadian delegation to the North American 
Conference at Washington had compiled a general statement respecting the 
available water-power data. This compilation served to demonstrate the 
inadequacy of our information respecting this valuable natural resource. The 
-Commission, therefore, decided to prepare an inventory of the water-power 
resources of the country, and, in so doing, avoided duplication of effort by | 
utilizing all available information from governmental and other sources. 


The Commission commenced its own reconnaissance field work in the 
eastern provinces and, in 1911, published Water-Powers of Canada, which 
presents, in summary form, the information then available for the provinces 
of Prince Edward Island, Nova Scotia, New Brunswick, Quebec and Ontario. 
Owing to the paucity of information available, it was not then possible to do 
more than describe briefly the water-power resources of the provinces of Mani- 
toba, Saskatchewan, Alberta and British Columbia. 


In 1916, the report on the Water-Powers of Manitoba, Saskatchewan and 
Alberta was issued. The present volume on Water-Powers of British Columbia 
~ completes the series of water-power reports which the Commission, in 1910, 
~* undertook to publish. 

. The paucity of information concerning British Columbia water-powers 
_ existing when the Commission , undertook’ its »work, is well expressed in the 
British Columbia Year, Book, for. ABEL, which; states : 

“Speaking generally, there 48 ho subject of economic interest in connec- 
tion with the exptoitation ofthe px avincial.sesoyscés concerning which there 
is less known than the extent 40, which waver- powers ynay be rendered available.” 
The Provincial Government desired, as soon as satisfactory arrangements 
could be made, to proceed with a more detailed investigation of its water- 
powers. Before doing this, however, it was deemed necessary to deal with a 
complex problem which had gradually developed, as a result of the methods 
' formerly employed in the granting of ‘rights’ for the use of waters. 


In the early ‘fifties’ the taking up of water rights and privileges for 
mining operations commenced, and, subsequently, others were granted for 
irrigation of large agricultural areas, until upwards of 6,000 water records had 
been issued, under various terms and conditions. In addition, other records 
and privileges were granted for the use of water for power. The result was 
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that many of the rights conferred overlapped and caused conflict of interests — 


and hindrance to the most beneficial use of the waters of some of the provincial 


streams. ‘The earlier water-power developments were used, chiefly, in connec- — 


tion with the mining industry, and it is only since the advent of high tension 


ty 
— 


transmission, coupled with the great advancement in the industrial arts, that _ : 


the importance of the development of water-power resources has claimed fuller 
attention. ; 

_ The British Columbia Government, when interviewed by the represen- 
tatives of the Commission of Conservation, prior to the commencement of their 
field operations in 1911, explained its water problems as above outlined, and 
expressed its desire that. the Commission proceed with its proposed investiga- 
tion. Recognizing that this research could not be made without very special 
effort and at considerable expense, the former Premier, Sir Richard McBride, 
and Minister of Lands, Hon. W. R. Ross, agreed that the province ‘would 
render every possible assistance. Subsequently, through the Minister of 
Lands, funds were provided by the province supplementing the appropriation 
made by the Commission. This enabled the placing of larger parties in the 
field, and thus expedited the work. 


Gonditicns ine. The season available for such reconnaissance water-power 
British Columbia investigations as were made in British Columbia is compara- 
gee exenbana) tively short. One of the chief difficulties encountered is, 
that it is almost impossible for observers to avoid over-recording in their 
notes the power possibilities of streams observed during high stages. 
Young engineers are impressed by the quantity of water coming down 
the rivers, and have not the advantage of having observed the same 
streams at their low winter stages, nor have they always the knowledge of 
measurements of the flow of similar streams with which to temper their 
judgment. Engineers in charge of similar work in the United States have 
experienced like difficulty, and have, therefore, endeavoured, as much as 
possible, to have the work performed when the streams are neither approaching 
nor at their flood stages. This, facts indidates.why the time, during which 
these special investigations may protitably Be’ petrétigds is 50 limited. 


The conditions affecting powers hath thé prbvince Aré unique, and do not | 


closely correspond to thdse’ gsistent: in other portions..af Canada. This is 
especially true of the mairtland -Pacifipicoeast: One, cadnat ‘Hut be impressed 
with the fact that coastal water-powers in British Columbia, which to the casual 


observer appear to be of comparatively small amount, nevertheless, may, 


when economically and fully developed, yield several-fold the estimate of 


power if appraised upon the same basis as similar streams in Eastern Canada. 
Glaciers, snow-fields, and heavy rainfall abound, and, with many storage 


possibilities, constitute unique factors which contribute to enhance the values — 


of powers. These conditions, on the other hand, emphasize the necessity of 
special and very careful engineering investigation and expert handling. 


Field parties necessarily experienced considerable physical hardship in 
the prosecution of the work in such rugged country. The following statements, 
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taken from the reports of field parties, convey some idea of the more seriows 


difficulties encountered, in the course of the work. One report says : 

“Considerable risk was encountered in ascending the Klinaklini river, 
as it was in flood, with the current most of the way averaging four or five 
miles per hour, and in places six to ten miles. Sometimes the canoe had to be 
dragged along by means of the overhanging branches of bordering trees, the 
water being too swift for oars or paddles and too deep for poling. At some 
places it was necessary to wade for several hours in water at a temperature 
little above freezing. In places, quicksands were met with. When poling, 
sometimes the pole would sink six or eight feet in quicksand before finding 
firm bottom. After seven days’ hard work we reached the main forks of the 
river. One fork comes from a glacier obstructing the valley, while the other 
fork consists of a long cafion up which it was impossible to proceed by canoe. 
This cafion was examined for fifteen miles. On the return trip we were unfor- 
tunate enough to be wrecked on a snag while rounding a sharp bend, and lost 
our canoe and equipment. Two other parties, on other work, who had made 
similar attempts the previous year, were also wrecked, but these had failed to 
reach the forks. After the accident we had to walk two days, without food or 
blankets, to the mouth of the river, swimming two small branches en route, 
and we were pleased indeed to see the Lizette again.’’* 


In another report, the engineer states : 


“The trails of the Kispiox watershed were not much travelled and con- 
sequently not well marked and required clearing, so that progress was neces- 
sarily slow ; also such bridges as existed were rotted and unfit for traffic. 

‘““The trails of the Skeena valley were very badly cut up and full of mud 
holes, and, where they followed the side hills, very slippery and dangerous, so 
that horses slipped and fell frequently, being thus cut and bruised and otherwise 
injured. One horse fell off a bridge, breaking two of its ribs and being other- 
wise injured so as to be no longer fit for use. The main trail up the Skeena 
river passes over a series of hills and deep-cut gulches, which are practically 
bare, with comparatively few spots where sufficient feed for working animals 


-. can be obtained. The season of 1913 being exceedingly wet and cold in the 


northern interior, the grasses did not ripen, making, in consequence, very poor 
feed. This, added to the rough condition of the trails, made the horses very 
weak and entirely unfit for a long season’s work.”’ 

Throughout the whole of the investigation, the Provincial, as well as the 
Federai and other authorities, have rendered hearty and valuable assistance. 
United States officials have unfailingly furnished data wherever possible, 
Acknowledgments for the various data received from the British Columbia 
Hydrometric Survey of the Water Power Branch, Dept. of Interior, Ottawa : 
-from the Provincial Water Rights Branch, Victoria ; from the Meteorological 
Service, Toronto ; from the United States Geological Survey, Washington ; 
from the United States Weather Bureau, and from other governmental and. 
private sources, are specifically referred to elsewhere in the report. For all 
the assistance received, the Commission of Conservation is deeply appreciative 
and desires to express its gratitude. 

Those upon the Commission of Conservation caf of field engineers, who 
_ chiefly assisted in connection. with the various field investigations, and to 

~whom credit is due for their good efforts, are: G. H. Ferguson, C. J. Vick, D.C. 
- Jennings, C. C. Lyall, A. W. Campbell, L. G. Mills, T. G. Bird, R. Westover, 


*The Lizette was the forty-foot gasolene launch used by the Commission for the coast work. 
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Ww. A. Wand, F. R. Macdonald, B. Corbould, B. N. Simpson, C. C. Cowan, 
and also to A. J. McPherson, who was attached to one of the field parties in 
4913 as representative of the Provincial Water Rights Branch. Special in- 
vestigation was made on some streams by provincial engineers as follows : 
On Vancouver island, by F. W. Knewstubb; in Nelson district, by W. J. EB. 
Biker; in Kettle Valley district, by C. Varcoe; in Cranbrook district, by H. B. 
Hicks, and in the Okanagan district, by J. C. Dufresne. Able assistance was 
also rendered in connection with special office researches by C. A. Pope, E. 
Davis, J. Moncton Case, Andrew Paton, H. A. Wildy, R.S. W. Baird and 
Miss E. I. Gilby. 


TotaL EstTIMATED HorsE-POWER -° 


Grand totals purporting to represent horse-power possibilities for large 
sections of a country are apt to be very misleading. They are especially mis- 
leading when used to make comparisons with other totals when, as a matter 
of fact, no real basis for comparison has been established. The unique charac- 
ter of many of the water-power possibilities of British Columbia, with its 
exceptional physical features, such as mountain systems, glaciers, snow-fields, 
and widely variant precipitation, necessarily makes it difficult to effect com- 
parisons between the total water-power possibilities of this province and those 
of other areas differing markedly in physical characteristics. However, it 
will be interesting to present in round numbers certain totals of horse-power 
derivable from the various estimates* presented in our tables. 

Conventionally, the province has been divided into districts, as follows : 


24-hour 
I. Columbia River and Tributaries : horse-power 
(North of the international boundary): This comprises the ; 
portion of the province lying between its eastern boundary and er) 
the watershed of the Fraser river...... 00... 5+ poucuse ee ae 610,000 


Il. Fraser River and Tributaries : 
This includes practically the entire area of the great Interior 


plated efi heed as se ee ee oe oe 740,000 
Tiievancouver Island . vac oul 8 te = eg Se 270,000 


IV. Mainland Pacific Coast and Adjacent Islands : 


(except Vancouver Island): This includes all the rivers north of 
the Fraser which drain into the Pacific 


asec which drain into the Pacific...............+.+:- 630,000 
V. Mackenzie River Tributaries : : 
(A rough estimate made for inclusion in this Summary je ee 250,000 
Geran total as onc wa Be ee ee ee 2,500,000 


oes fe above totals include about 250,000 horse-powerf for plants already in 
opcration, but they do not include about 400,000 horse-powerf{ given in the 


*For characteristics and limitations applicable to the estimates, consult ‘Description of “# 


Power Tables,’ also notes accompanying the power tables. 

fIt should be borne in m nd that the estimates presuppose continuous 24-hour power, and 
hence, in deriving this 250,000 h.p., totals representing installed capacities of individual plants 
were sometimes not the quantities used. 

{A proper estimate of this power is somewhat problematical and this figure might, perhaps, 


be increased. However, the various factors represented by this total may be determined by 
reference to the power tables. 
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tables for power possibilities on streams like the Fraser, Thompson, Skeena 
and Nass rivers, on which, because of the proximity of railways, or possible 
interference with the salmon industry, economical development cannot be con- 
sidered under present conditions. Also, as elsewhere explained, there is still 
considerable territory, especially in the more northerly portion of the province, 
which it has not been possible to investigate fully. These areas may yet 
disclose a considerable amount of power. One fact to be borne in mind in 
connection with these totals is that, when powers are developed and the avail- 
able waters are intelligently conserved, more power will be obtained than the 
quantities estimated upon the basis of available data would, at present, indicate. 

In round figures, the total estimated 24-hour power, including an allowance 
for all of the entities above mentioned, may be placed at about 3,000,000 horse- 
power. 


Water-power development is but one of the important uses to 
which many of our inland waters may be applied. Too fre- 
quently, in reports on water-power resources, it has been the 
tendency to deal with power development exclusively, without adequately 
considering such related subjects as domestic and municipal supply, agricul- 
ture and irrigation, navigation, fisheries, and riparian rights. 


Water asa 
Natural Resource 


There has been a tendency on the part of many persons interested in the 
conservation of natural resources to emphasize that this or that particular 
resource is the most important. Some have contended that the forests are 
the most important asset, others coal, others maintain that the soil, with its 
fertility, is the most important, and, of late years, great stress has been laid 
upon the statement that water is the chief asset—the prediction being made 
that the nation which has the most and cheapest water-power available is 
destined to take precedence in the world of commerce. As a matter of fact, 
however, all these various interests are interdependent. If any one feature 
of our natural resources is to be placed before others, probably it could be 
most reasonably urged that a fertile condition of the soil is the most important 
natural asset to be safeguarded ;. because, for his sustenance on the earth, 
man requires food, raiment, and shelter, and these essentials are supplied him, 
in one form or another, either directly or indirectly, from the soil. It must 
be manifest, therefore, that the factors which make for the permanence of the 
soil’s productivity are of paramount importance; and hence the subject of the 
conservation and use of waters as a natural asset must, among other things, be 
considered in its prime relationship to the subject of the productivity of the soil. 

It should be borne in mind that the greatest danger which besets the 
natural resources of not only this country, but of the world, is the undue dis- 
turbance of the balance which Nature seeks to maintain. Hence, in pre- 
senting the data which follow, no special effort has been made to attach an 
importance to water-power, per se, to which it is not entitled. 

Precipitation, in the form of rain or snow, virtually constitutes the only 
source of inland water supply. Its distribution and efficient use are largely 
determined by the natural, or cultivated, properties of the ground on which it 
falls. Of the total precipitation on the earth, speaking very generally, about 
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one-half is evaporated; about one-third is ‘run-off’, that is, it runs off over 

or through the ground, and, by means of the various watercourses, eventually 

reaches the sea ; and about one-sixth is taken up into plant structure of other- 

wise absorbed in process incident to growth. What is known as the ‘ground-— 
water’ serves as a balancing reservoir, being drawn upon during periods. of 

rapid plant growth or of deficient precipitation, and being replenished during 

seasons of plentiful supply. , 

-The proportion of the precipitation which runs off is that which provides 
the water for power development, but it must be recognized this same water 
may also be required to furnish a supply for domestic and municipal purposes, 
for irrigation, for industrial and manufacturing purposes, or for navigation 
and fisheries. 

Many interdependent and interrelated interests are primarily dependent 
upon water, and, consequently, keen discrimination is necessary in deter- 
mining what importance shall be attached to the development of any particular 
water-power. The subject of power development must be treated with due 
consideration for the other uses for which water may be required ; therefore, 
in the following paragraphs water, viewed broadly as a natural resource, and 
the claims of other interests upon this resource, are discussed. 


Much has been written respecting the influences of forest 
Run-off and oe en : 
Torests cover upon precipitation and run-off. Some of the views 

expressed differ greatly, due chiefly to the fact that the authors 
have occupied almost entirely different viewpoints, and these they have not 
sufficiently defined. We shall here refer to only one or two aspects of the 
subject. 

It has been maintained that the presence or absence of forests actually 
influences precipitation. For example, referring to special investigations made 
in North China, President Roosevelt, in a message to Congress, stated that as 
a result of deforestation : 


“the Mongol desert is practically extendin eastward over northern China. 
The climate has changed and is still changing. It has changed even within 
the last half century, as the work of tree destruction has been consummated. 
The great masses of arboreal vegetation on the mountains formerly absorbed 
the heat of the sun and sent up currents of cool air which brought the moisture- 
laden clouds lower and forced them to precipitate in rain a part of their burden 
of water. Now that there is no vegetation, the barren mountains, scorched 
by the sun, send up currents of heated air which drive away instead of attracting 
the rain clouds, and cause their moisture to be disseminated. In consequence, 
instead of the regular and plentiful rains which existed in these regions of 
China when the forests were still in evidence, the unfortunate inhabitants of 
the deforested lands now see their crops wither for lack of rainfall, while the 
seasons grow more and more irregular ; and, as the air becomes dryer, certain 
crops refuse longer to grow at all.’”* | 
Irrespective of whatever opinion may be held as to the effect of forests 
in influencing the amount of precipitation, it is conceded that no topographic 


feature, generally speaking, ministers more efficiently to gradual and econo- 


ie ees Message of the President of the United States, 2nd Session, 60th Congress, Washington, 
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mical run-off than do areas covered by vegetal growth, whether it be forest 
or such other growth as will correspondingly regulate or temper the run-off. 
Thus it is that failure to intelligently conserve forest areas has caused great 
destruction of forest floors and agricultural lands. The damage occasioned 
by repeated forest fires, especially if the ground is rocky and the soil cover 
scanty, is exceedingly bad, and contributes greatly to excessive flood run-off. 
The annual destruction of property by floods appears to increase rather than 
diminish.* 

Serious floods frequently occur as a result of a heavy snowfall upon ground 
which has been frozen after having first been saturated with water. When 
this snow melts it is very apt to augment, materially, the surface run-off, 
because the already frozen ground precludes the usual absorption. 

Occasionally, forests may even accentuate floods. When, for example, 
the winter’s snow is retained by a forested area until late in the spring, and 
then a marked rise in temperature or warm rain occurs, the real net effect of the 
forest cover would be to accentuate flood stages. Of course, such factors as the 
character of the forest floor, its porosity and depth, the nature and permeability 
of the sub-soil, and others,f all exert their influence. 

In the case of water-power development, therefore, it is necessary to 
determine whether the advantages accruing from the industries which 
propose to use the water-powers will be more than counter-balanced by the 
disadvantages resulting therefrom. Thus, for example, wood-pulp mills, if 
their operation might result in practically denuding the land of forest growth, 
had better not be established at all; or, if established, they then should be 


*Respecting the extent of damage caused by floods, consult Papers on the Consersation of 
Water Resources, being U.S. Geological Survey Water Supply Paper No. 234; also Descriptive 
Floods in the Unsted States in 1905, with a Discussion on Flood Discharge and Frequency, and an 
Index to Flood Literature, by E.-C. Murphy and others, 1906, Paper Now 102! 

For special discussion relating to flood prevention, etc., see Report of Flood Commission of 
Pitisburg, Penna., which contains the results of surveys, investigations and studies made by the 
Commission for the purpose of determining the causes of, damage by and methods of relief from 
floods in the Alleghany, Monongahela and Ohio rivers at Pittsburg, Penna., together with the bene. 
fits to navigation, sanitation, water supply and water-power to be obtained by river regulation. 
This report contains an extensive ‘Bibliography of Flood Literature,’ giving bibliographies and 
indexes and discussions upon flood prediction, forest influence, ice and its effect, levees, reservoirs, 
sanitation, American rivers, foreign rivers, Pittsburg, 1912 ; see also, Hearing on Floods at Pitts- 
burg, Pa., before the Committee on Flood Control, House of Representatives, 64th Cong., 
ist Sess., March 27, 1916, Washington, 1916 ; also The Rivers and Floods of the Sacramento and 
San Joaquin Watersheds, being U.S. Weather Bulletin No. 43, Washington, 1913. 

For various views recently expressed respecting flood conditions and their control, consult 
Statement prepared and presented by the Mississippi River Levee Association, being a mono- 
graph by John A. Fox, entitled, A National Duty, Mississippi River Flood Problem, How the Floods 
Can Be Prevented, Washington, 1914; also Hearings re Prevention of Floods on the Mississippi 
River, before Sub-Committee of the Committee on Commerce, U.S. Senate, 63rd Cong., 2nd Sess., 
Washington, 1914, also Supplemental Report re Floods and Levees of the Mississippi River, sub- 
mitted by Mr. Humphreys of Mississippi, being House Report 300, Part II, 63rd Cong., 2nd Sess., 
Washington, 1914; also Floods and Levees of the Mississippi River, by Benjamin G. Humphreys 
—Member of Congress for Mississippi—Washington, D.C., 1914; also Hearings on Floods of the 
Lower Mississippi River before the Committee on Flood Control, House of Representatives, 64th 
Cong., ist Sess., March, 1916, Washington, 1916; Consult also, Report of Consulting Engineers 
to the International Joint Commission Relating to Official Reference re Lake of the Woods Levels, 
_ which report deals with the flood conditions prevailing in 1916 on the Lake of the Woods 
Watershed. 

{Those who desire to study the effects of the various meteorological influences which modify 
run-off—the chief of which is evaporation—may do so by referring to works dealing specifically 
with hydrological phenomena. 
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operated under the strictest regulation and supervision, designed to perpetuate 
the forest growth. A deforested, eroded and scoured territory, which has 
lost the humus of its soil, cannot hold the beneficent rains which, instead of 
being retained in the ground and transmuted into plants by the various pro- 
cesses of growth, carry destruction in the pathways of their torrential run-off. 
The water is necessary to the soil, and the soil, with its plant growth, is neces- 
sary to an economical disposition of the water. 


Consider, next, a little more in detail, the possible effects which 
Sela cicature the depletion of underground water by diversions for power 
or other purposes may have upon agriculture. Underground 
waters are by no means inexhaustible. ant, 
Underneath the surface of the earth is a vast body of water which may be 
likened to an underground lake, called the ground-water. It has been esti- 
mated,—again speaking generally,—that the moisture in the upper 100 feet of 
the ground is equivalent to a lake of water some 17 feet deep, 7.¢., the equivalent 
of about seven years’ rainfall. It is into the upper surface, termed the water- 
table, of this ground-water that wells are sunk for domestic and other water 
supply. During periods of plant growth this ground-water yields, chiefly by 
capillary action, part of its moisture to the plants ; and then during seasons 
of excessive rainfall, is again replenished. Under normal conditions, the 
annual fluctuation in level of the water-table is but a few inches. Such states 
as Minnesota, lowa, Wisconsin, Southern Michigan, and the Dakotas, have, it 
is stated, already experienced alarming and permanent recedence in the levels 
of their ground-waters, and a consequent diminution in crop production. 
Large sums of money have been expended by the federal and state govern- 
ments in the United States, on the investigation of the occurrence and flow of 
underground water, and it is now being more and more recognized that pro- 
posed disposition of the run-off, and underground waters, should be considered 
together, because of a natural balance that exists between them.* 


*Students of sub-soil water conditions will be greatly aided by the valuable publications of the 
United States Geological Survey. The subject may well be opened up by referring to the follow- 
ing Water Supply and Irrigation Papers issued by the Survey :— Underground Waters of Eastern 
United States, 1905, No. 114; Bibliographic Renew and Index of Papers Relating to Underground 
Waters, 1879-1904 ; 1905, No. 120 ; Relation of the Law to Underground Waters, 1905, No: 122%; 
Field Measurements of the Rate of Movement of Underground Waters, 1905, No. 140 ; Underground — 
Water Papers, 1906, No. 160; Bzbliographic Review and Index of Underground Water Litera- 
ture published in United States in 1905, No. 163; Underground Waters for Farm Use, 1910, 
No. 255; Well-Drilling Methods, 1911, No. 257; Underground Water Papers, 1910, No. 258 
(This paper contains a number of valuable monographs dealing with special features relating to 
underground waters.) The U.S. Geological Survey has in course of preparation an extensive 
bibliography and index of publications relating to sub-soil waters which it is anticipated will be 
ready for publication in 1918, as Water Supply Paper No. 427. 

For studies on the movement of ground water consult Water Supply Paper No. 67, The 
Movements of Underground Waters, by C. S. Slichter ; also by same author, ‘Theoretical Investi- 
gation of Motion of Ground Waters,’ pp. 295-384 in roth Annual Report of U.S. Geological Survey ; 
also ‘Observations and Experiments on the Fluctuations in the Level and Rate of Movement of 
Ground Water on the Wisconsin Agricultural Experiment Station Farm,’ etc., by F. H. King, 
U.S. Weather Bureau Bulletin, No. 5, Washington, 1892 ; also by same author, ‘Principles and 
Conditions of the Movements of Ground Water,’ pp. 59-294, in roth Annual Report of U.S. Geolo- 
gical Survey; see also, ‘Studies on the Movement of Soil Moisture,’ by E. Buckingham, U.S. 
Department of Agriculture, Bureau of Soils, Bulletin No. 38, Washington, 1907 ; and Bulletin No. 
64 of the Agricultural Experiment Station, University of Arizona, being ‘Ground Water Supply for 
Irrigation in the Rillito Valley,’ by G. E. P. Smith, Tucson, Arizona, 1910. 
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It is easily possible to so divert some channels or water-courses as to allow 
much of the ground-water to be lost, and consequently cause permanent damage 
to a large expanse of territory. Great waste and carelessness have been mani- 
fested in many localities by the users of the underground waters. In the 
smaller towns, more especially in the east, where the domestic wells furnish so 
much of the water supply, it has frequently been observed that when some 
deep trench, as, for example, a cut for a new sewer or a mine shaft, has been 
excavated, the underground waters have drained away, thus ‘bleeding’ the 
adjacent territory and causing the wells of the neighbourhood to go dry. The 
lessons that may be drawn from such illustrations should not be forgotten in 
considering our valuable underground waters, when viewed locally or with 
respect to their provincial or larger areas. 


Discussing the underground waters of Southern California, F. C. Finkle 
said : 

“Much investigation has been carried on to determine the extent of the 
‘underground water supplies in Southern California. All investigators have 
reached about the same conclusion, that the supply produced by nature, 
annually, for the replenishment of these reservoirs, is limited. While it is 
considerable in years of abundant rainfall, it becomes almost nothing in years 
of minimum precipitation, and a mean must be drawn so that the reserve 
supply is not withdrawn to such an extent as to imperil this resource. Up to 
the present time this has been much neglected, and the haphazard and reckless - 
way in which promoters have attacked the underground water supply of 
Southern California has demonstrated the necessity of future retrenchment. 
A great number of cases may be cited where one company has obtained a supply 
of water by underground development, soon to find that someone else would 
follow them and either take away a portion or all of their supply. Cases of 
this kind became so numerous that the matter had to be brought to the atten- 
tion of the courts and much expensive litigation has been the result.’’* 


Of this ground-water, the late Dr. W. J. McGee, secretary of the United 
States Inland Waterways Commission, and expert in charge of soil water 
investigations of the United States Department of Agriculture, states : 


“It is the essential basis of agriculture and most other industries, and the 
chief natural resource of the country ; it sustains forests and all other crops, 
and supplies the perennial streams and springs and wells used by four-fifths 
of our population and nearly all of our domestic animals. Its quantity is 
.diminished by the increased run-off due to deforestation and injudicious 
farming. Throughout the upland portions of the eastern United States, the 
average water-table has been lowered 10 to 40 feet, so that fully three-fourths 
of the springs and shallower wells have failed, and many brooks have run dry, 
while the risk of crop loss by drought has proportionately increased, and the 
waste through the Mississippi has increased over 15 per cent.’’f 


In connection -with his work for the Department of Agriculture, Dr. 
McGee assembled the records of some 35,000 wells scattered throughout 


*Newell, F. H., Proceedings of Second Conference of Engineers of the Reclamation Service, 

Washington, 1905 ; p. 59 (W.S. & Irr. Paper No. 146.) 

+McGee, W. J., ‘Water as a Resource,’ in the Annals of the American Academy of Political 
_and Social Science, May, 1909 ; p. 46-47. 
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the United States, and asa result. of his research has made the following state- 
ment :* 


“Second in order, but first in significance, among the results of the inquiry 
is a clear quantitative indication that the subsoil-water level is, and has been 
since the settlement of the country, lowering at a considerable rate. The rate 
of change varies from region to region and state to state, ranging from a slight 
rise in irrigated districts to a lowering of about 3-5 feet per decade. In the 
31 states forming the half of the country best adapted by natural conditions 
to feeding and clothing a great people, the average lowering since settlement 
would appear to be no less than 9 feet, i.e., from well within, to about the 
limit of capillary reach from the surface. The data, indeed, indicate that 
lowering generally was more rapid within the first generation after settlement 
than later, yet the figures used in the estimates are derived from the reduced 
rate of the last two decades rather than the more rapid lowering of earlier 
decades. It would appear also that the actual loss of water attending the 
lowering is 10 per cent of the aggregate volume within the first hundred feet 
from the surface—a national loss of substance comparable with the destruction 
of forests and the uses and wastes of petroleum and natural gas, and far 
exceeding the consumption and waste of coal and metal. In the light of the 
relation of subsoil water to productivity, its rate of lowering can only be re- 
garded as a measure of advancing national impoverishment.” 


The chief causes for the lowering of subsoil water are discussed and 
remedies suggested. Respecting the remedies, it is interesting to note the 
closing paragraph of Dr. McGee’s report. He states : 


“Naturally, the remedial methods can neither be adopted nor made 
effective in a day ; time will be required for the advance of knowledge, for the 
growth of sentiment, and for the development of those regulations required for 
successful community action. In some cases townships, in others counties, 
and in still others states, will necessarily act in respect to regulations suggested 
by local or general needs and conditions ; in some instances the regulations 
may relate chiefly to the control of water, in which useful lessons may be 
borrowed from the arid region in which water is recognized as the real source 
and measure of life ; and doubtless in some instances it will be found expedient 
to treat as a public nuisance silt-bearing water permitted to flow from an ill- 
wrought farm over neighbouring property—yet all such needful regulations 
should be foreseen, since they are bound to be made in time, else the natural 
value on which the productivity and habitability of the country depends will 
be frittered away and the new fertile acres be made desert.” 


In the face of such facts the claims which the ground-water supply has 
upon its proportion of the rainfall cannot be ignored. Certainly, watercourses 
and the sources of their supply should not be so disturbed as to cause a serious 
permanent depletion, or pollution, of the underground waters. Upon this 
point, therefore, it is necessary that the amounts, movements, and functions of 


_*For instructive discussions re well surveys consult the following by W. J. McGee :—‘The 
Agricultural Duty of Water,’ in the Year Book of the Department of Agriculture for 1910, pp. 169- 
176; ‘Principles of Water Power Development,’ in Science (New Series), vol. 34, No. 885, pp. 
813-825, December 15, 1911, especially footnote on p. 5 ; ‘Soil-Erosion,’ Bureau of Soils Bulletin, 
No. 71, 1911 (see footnote, Ibid. p. 27); ‘Wells and Subsoil Water,’ Bureau of Soils Bulletin No. 
92, U.S. Department of Agriculture, Washington, 1913, including ‘Review of the Well Census,’ 
pp. 178-185. Consult, also, ‘Summary of the Controlling Factors of Artesian Flows,’ by Myron 
L. Fuller, Bulletin No. 319, U WS. Geological Survey, Washington, 1908 ; also, for method of record- 
ing wells, see, for example, ‘Record of Deep Well Drilling for 1904,’ being U.S. Geological Survey 


Be NE 264, Washington, 1904. Consult also, citations in footnote, supra, re ‘Underground 
aters. 


GENERAL INTRODUCTION 11 


the ground-water in any district be studied in connection with any general 
scheme devised for the utilization of waterin that particular territory. It must 
be evident, therefore, that efforts to have the underground waters properly and 
efficiently used, deserve the fullest support. 

The underground waters of Canada, in some places, are now being tapped, 
and, not infrequently, wasted. In the United States, many states have enacted 
laws designed to conserve such waters. A main feature of such laws has been 
the regulation of the flow by actually limiting the size of the pipe through 
which ordinary domestic and farm water supply may be taken. Sometimes 
the law states that the supply shall be taken through a half-inch pipe, which 
shall be furnished with a stop valve. In some states the penalties for violation 
of the law relating to underground waters are severe ; for example, in South 
Dakota : 

“If any person complains that the proprietor of an artesian well, or the 
party controlling such well, is in the habit of letting the waters go to waste, the 
township supervisor, county commissioner, road overseer, alderman, or other 
city officers, may enter upon the premises where the well is located in order to 
determine whether the complaint is justified, and may institute criminal 
prosecution in case violation of the law is ascertained. If the well is without 
valves to regulate the flow and prevent waste, the person owning the well 
may be fined up to one hundred dollars, or be imprisoned not more than three 
months in jail, or both.’’* 

Laws regulating the use of underground waters are needed in Canada. 
At present, farmers and others are tapping these underground waters and, in 
some cases where ‘gushers’ have been struck, the valuable waters are permitted 
to run to waste continuously. This should not be allowed. 

The British Columbia authorities are seized of the importance of this 
subject and the need for effective legislation and control. In 1914, an investi- 
gation was made of artesian wells, more particularly in the Fraser River flats. 
Referring to this investigation, Mr. William Young, Comptroller of Water 
Rights, says : ; 

‘‘Burthermore, the investigation has shown that this class of investment, 
practically new to this province, in well-drilling for underground water supplies 
and development, has, in a few years, quietly grown into a large and important 
enterprise, in which considerable capital has been invested and risked and 
important interests created mostly by individual farmers. Further, that this 
position has been reached without legislation or departmental control. It 
has been brought to the notice of the Department that several of these interests 
had been encroached upon, in some cases entirely destroying their value ; so 
that those wells which formerly gave a good supply are now going dry. It is 
therefore implied that this state of affairs is due to the fact that there is no 
control of wells nor the water flowing from them, as those which have been 
drilled lower down the slope are flowing and being permitted to flow, thus 
causing the wells above them to go dry owing to what is clearly a waste of 
water. From all the information gathered, this waste is due to a misappre- 
hension in capping and controlling the flow of these wells.’’t 


*Johnson, D. W., Relation of the Law to Underground Waters, Washington, 1905; p. 47. 
(W.S. & Irr. Paper No. 122.) 

+ Report of the Water Rights Branch, Victoria, B.C., for 1914, page H 8; see also Ibid. pp. 18-20 ; 
also report for 1915, pp. F 32-37. 
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Referring to the actual waste of water in certain districts, the Comptroller 
states : 

“Tt should be pointed out that 101 wells in Cloverdale and Langley dis- 
tricts discharge a total of some 450,492 gallons per day, whilst the total require- 
ments of the 74 interests dependent on this water amount approximately to 
50,000 gallons per day. As these wells are all running uncontrolled, it can 
be seen that some 400,000 gallons per day are running to waste. . . . The flow 
of many of the wells is decreasing and nothing has been done to try and improve 
them.” 

Sufficient has now been said clearly to demonstrate the vital importance of 
these sub-soil waters. 

The Government should require all flowing wells to be registered, along 
with an adequate description of each ; and it should require that all such 
wells be securely capped and the flow released, as required, by means of proper 
sized pipe and valve. Government inspection should also be provided. 
Whether it be federal or provincial action, it is imperative that legislative 
measures be enacted and the means for the enforcement of same be provided 
without delay. 


Agricultural pursuits in many parts of British Columbia cannot 
ete on successfully be carried on without having water available for 

purposes of irrigation. In this report it is quite impossible to 
canvass this very broad subject. 

Attention has already been drawn to the difficult problem respecting con- 
flicting water rights with which the provincial authorities have had to deal. 
Between the passage of the Water Act of 1909 and the end of 1915, out of a total 
of over 7,000 water rights, about 3,800 rights were confirmed and 1,900 can- 
celled ; on Dec. 31, 1915, about 400 were pending for further consideration, 
360 in favour of Indians were held over for subsequent adjudication, and about 
600 had not yet been dealt with. A very large proportion of these 7,000 rights 


- were for irrigation. In adjudicating upon them the Provincial Board of © 


Investigation has made special effort to avoid the perpetuating of rights for 
water, where power interests would unduly conflict with irrigation interests, 
or vice versa. 

The provincial authorities have been alive to the great advantages result- 
ing to British Columbia through agricultural development, following the 
‘extension of irrigation. Hon. W. R. Ross, former Minister of Lands, ren- 
dered signal service by the efforts put forth through his department in con- 
nection with the fuller conservation, and application for beneficial use, of the 
inland waters. 

In 1912, the Minister requested Dr. Samuel Fortier, Chief of Irrigation 
Investigations of the United States, assisted by Mr. H. W. Grunsky, to examine 
into and report upon the general status of the water problems with which 
British Columbia had to deal.* To show the importance of the use of water 
for irrigation, sometimes in preference to its use for power in certain parts of 
the province, we cannot do better than quote the authoritative statements 


*See Report of the Water Rights Branch for 1912, article by S 1 Fortier, ‘Irrigation’ 
in the Future Upbuilding of British Chinato eS 10-14. Eee OS ea 
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of Dr. Fortier. Respecting the importance of irrigation to certain portions 
of the United States, he says : 


“Those who have watched the rise and progress of western common- 
wealths must have observed how large a part of their total revenue is derived 
from irrigated products. Irrigated agriculture lies at the foundation of much 
of the material prosperity of the West. Through the agency of water wisely 
used, deserts are converted into productive fields and orchards, and flocks and 
herds and prosperous communities take the place of wild animals and an 
uncivilized race. It also furnishes food and clothing for the dwellers in cities, 
raw material for the manufacturer and traffic for the transportation company. 
If it were possible to remove from the arid region the comparatively small 
area which has been rendered highly productive by means of irrigation, it 
would go far to undo the labour of half a century in building up the western 
half of the Union.’’”* 


In referring to his examination of conditions in British Columbia, Dr. 
Fortier draws specific attention to the great importance of irrigation in some 
of the Western States. He refers more particularly to Montana, Colorado 
and California, and, in each instance, shows that the increasingly great annual 
value of the agricultural products of these states is the result, largely, of the 
more extended employment of irrigation. For example, he says, respecting 
Colorado : : 


“T am pointing out some of the achievements of Colorado for the purpose 
of calling attention to the agricultural possibilities of southern British Columbia. 
All the crops that are now grown in Colorado can be produced in British 
Columbia. Its nearness to the Pacific ocean, the presence of large bodies of 
inland waters, and the low altitude render it particularly well adapted to 
deciduous-fruit raising. The time is not far distant, I believe, when the output 
from the orchards of this part of the province will exceed that from all the 
mines. It is more than likely, however, that horticulture will be developed 
at the expense of other equally important branches of agriculture. The 
orchards of Colorado produce less than $5,000,000 annually, but the farmers 
receive $6,000,000 a year for sugar beets, $15,000,000 for cereals and $17,000,000 
a year for alfalfa and other forage crops. Inasmuch as the climate and soil of 
southern British Columbia are favourable to fruit raising, no good reason can 
be advanced why it should not be a leading industry. At the same time, the 
growing of the leguminous and cereal crops should not be neglected. It will 
not pay, for example, to export fruit and import dairy and meat products. 
Such a policy would tend to enrich the railroads at the expense of both the 
producer and the consumer.” 


It is pointed out that until recently, Colorado was regarded chiefly as a 
mining state. It is still rich in minerals, but the wealth derived from crops 
and live stock now far exceeds that from the mines. The total mineral pro- 
duction in 1889 was a little over $33,000,000. Twenty years later the output 
of gold and silver had not materially increased, but the larger output from the 
coal-fields had raised the aggregate value to $40,000,000. No accurate statis- 
tics are available for the value of farm crops in 1889, but in the decade from 
1899 to 1909 there was an increase in the value of farm crops of over $34,000,000. 


In British Columbia, south of the 52nd parallel, there is a larger area than 
the entire state of Colorado. While this southern belt represents less than 


* Use of Water in Irrigation, by Samuel Fortier, New York, 1915, page 1. 
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one-third of the area of the province, it is by far the most valuable from an 
agricultural point of view, and comprises the bulk of the land susceptible to 
irrigation and where the most valuable crops will be raised in the future. There 
is an increasing tendency to employ some irrigation even in districts where the 
precipitation usually has been considered sufficient. Dr. Fortier gives his 
opinion that ‘‘As time goes on, and a larger area is intensively farmed, I believe 
the need of supplementing the annual rainfall by irrigation in all these districts 
will be more keenly felt. In other words, many of the districts which are now 
thought to possess sufficient rainfall will be, in part, irrigated. At least, this 
has been true of localities to the south.’ Referring to Montana, Colorado 
and California, he continues, ‘‘These, and many other cases which might be 
cited, show that the practice of irrigation is spreading rapidly in the United 
States, and that the localities in which the annual rainfall was considered 
ample ten or fifteen years ago are now largely dependent on irrigation for their 
supply of soil-moisture.”’ | 

In certain districts, the inadequacy of the water supply itself, limits the 
extent to which suitable land may be brought under irrigation. Respecting 
this aspect of the subject, Dr. Fortier has stated : 

“The amount of the available water-supply is the standard by which we 
measure the ultimate production of arid and semi-arid lands. Even now we 
can look forward to the time when California, with its abundant natural 
resources, will be greatly handicapped by reason of the lack of water. Out of 
something like 21,000,000 acres susceptible of irrigation, there is only water 
enough for 10,000,000 acres. Colorado is credited with a larger area of arable 
land, but it is doubtful if more than 6,000,000 acres can ever be irrigated. The 
extent of arable land in Montana is quite as large, but all the available water- 
supply is likely to be exhausted when 5,000,000 acres are watered. Water in 
the west needs to be conserved perhaps more than any other natural resource.”’ 

A thorough appreciation of the dependence of water-power and agrictul- 
ture upon the water supply, as above outlined, will permit a better under- 
standing of certain rulings that may be made by the provincial authorities in 
their efforts to make the best possible apportionment of the available water 
supply. 

In some instances it may be possible more nearly to approach ideal con- 
ditions in the conserving of the water supply so that it may serve a number 
of interests. This may even be accomplished in the case of watersheds, the 
hydrological conditions of which may, upon casual inspection, appear rather 
unpromising. 

For example, the Santa Ana, an important stream traversing Southern 
California, has a total drainage area of between 1,800 and 1,900 square miles, 
of which about two-thirds is in the valley, and only a few hundred square miles 
yield much run-off. It rises in the heart of the San Bernardino mountains 
and flows westward for about 25 miles to the mouth of its upper cafion, thence 
southwestward, across the San Bernardino valley, through the lower cafion to 
the Santa Ana mountains, and across the Coastal plain, to the Pacific. — 


Irrigation in the valleys of the Santa Ana basin has attained a very high 
state of development, and the Santa Ana waters have been made to serve 
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greater and more varied uses than probably any other stream of its size in the 
United States. The authors of the comprehensive report upon the Water 
Resources of California state, respecting the use of the Santa Ana waters :* 

“To begin with, a portion of the flow is regulated by artificial storage in 
the upper part of the basin, and the water passes successively through three 
hydro-electric plants before reaching the mouth of the cafion. 4 

“On leaving the lower plant, it is turned into high-level canals and used 
for municipal supply and irrigation about Redlands and Highland. 

“The irrigation water that escapes through seepage to the body of ground 
water is recovered from springs and flowing wells, and from pumped wells, and 
is used for irrigation around San Bernardino and Riverside, the power for 
pumping being generated on the upper reaches of the stream. 

“Bedrock obstructions at Riverside Narrows, below the city of Riverside, 
force to the surface a part of the water in the gravel bed of the stream above this 
point, and this water, after being diverted for power development, is returned 
to the river above Corona. 

“Only a few miles below, it is again diverted and used for irrigation on 
the Coastal plain in the vicinity of Santa Ana and Anaheim. 

“The seepage water from irrigation is once more recovered by numerous 
pumping plants and flowing wells on the lower Coastal plain west of Santa 
Ana.”’ 

In passing from mountain to sea, a'distance of not more than 100 miles, 
the same water is used at least eight times for power and irrigation. In like 
manner the water in many of the tributaries is used several times before reach- 


ing the main stream. 


It is along somewhat similar lines that British Columbia must seek, where- 
ever possible, to obtain the maximum benefit from her mountain streams. Any- 
one who knows what has already been accomplished through the agency of 
irrigation in the Okanagan and Kootenay districts, as well as in other portions 
of the province, does not require further demonstration of the excellent results 
which follow the intelligent application of water to the fertile soil of the arid 
and semi-arid agricultural regions of British Columbia.f 

The Premier of British Columbia has stated that it is the policy of his 
province to secure the greatest efficiency from the use of its waters. He said : 
“Tf it be for the purpose of irrigation, let every inch of water do its duty, and, 
if it be for the purpose of power, let us see that the works are so carried out as 
to get from the investment and from the water conservation, the very best 
and most profitable results.”’ 

Power for pumping water for irrigation may be furnished by many of the 
provincial streams. Lying alongside some of the main rivers, there are con- 
siderable areas of bench lands to which water cannot economically be conveyed 
by gravity. In some cases, the employment of high tension transmission may 
enable hydro-electric power to be supplied, even from distant sources, at suffi- 


*For facts here stated and for descriptions of what has been accomplished in the use of water 
in California, consult Water Resources of California, by H. D. McGlashan and H. J. Dean, being 
U.S. Geological Survey Water Supply Paper No. 300 ; also Papers Nos. 298 and 299. 

+See Annual Reports of Minister of Lands, Victoria, B.C., especially the reports of the Water 
Rights Branch ; also consult Irrigation in British Columbia, by B. A. Etcheverry, being Bulletin 
No. 44, Department of Agriculture, British Columbia, Victoria, 1912. 

tSee Report of Select Standing Committee on Forests, Waterways and Water-powers, {Ottawa, 

4, 
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ciently low rates to be-used for electric pumping. Some of the water derived 


from many snow- and glacier-covered areas may thus, indirectly, be utilized 
to irrigate land and thereby bring into beneficial use both water and land that 
might otherwise remain unproductive. : 

Irrigation tends to the permanent settlement of the country. Conse- 
quently, in the majority of cases, the use of water for irrigation will result in 
more widespread benefit than if otherwise used. Special care should, therefore, 
be taken to ensure that in granting ‘water records,’ water is not diverted for 
power which might more advantageously be used for irrigation—a use which 


may further the settlement and development of larger sections of the country. 
From the earliest times, inland waterways have constituted 

Water-power 
and Navigation ; Se ; , 
In a mountainous country, such as British Columbia, the inland 


water-ways are more frequently interrupted by rapids, cafions and falls, which 


prevent continuous navigation ; but, on the other hand, the great difficulty 


and expense of constructing roads and railways through such rugged territory 
considerably enhance the value of the navigable portions. These, when used 
in conjunction with short connecting railways, may sometimes provide access 
to large areas.* 

The importance which some authorities attach to the conservation of 
water, to the end that it may serve the interests of navigation prior to those 
of power, is well illustrated by the following statement, made in connection with 
the policy announced by the International Waterways Commission : 

“The Joint Commission had agreed, as one of the principles which should 
govern the use of boundary waters, that, where there could be temporary 
diversions, without injury to the interests of navigation, for the purpose of 
developing power, they should be allowed.... The paramount right to 
use the great water system, starting with lake Superior, and finding its way 
by the St. Lawrence to the sea, is for navigation purposes... ’f 

_ Again, referring to the water rights of the St. Mary river, the international 
waterway bordering Michigan, the United States Federal Act of March 3rd, 
1909 (Public Acts, No. 317), states that these waters 
‘shall be forever conserved for the benefit of the Government of the United 
States, primarily for the purposes of navigation and incidentally for the purpose 
of having the water-power developed, either for the direct use of the United 
States, or by lease or other agreement through the Secretary of War. ... 


Provided, that a just and reasonable compensation shall be paid for the use of 


all waters or water-power now or hereafter owned....’’f 

The International Boundary Waters Treaty between Great Britain and 
the United States, ratified in 1910, provides rules and principles which govern 
the International Joint Commission in determining the order of precedence 
which shall be observed in the disposition of water privileges. Article VIII 
states that 


*Respecting the early use of the rivers of British Columbia by explorers and others, consult | 


publications relating to exploration, travel and history mentioned in the Bibliography. See 
Appendix. 
tInternational Waterways Commission, Supplementary Report, 1907 (Ottawa, 1908), p. 12. 
See also Chairman’s remarks. : : 
tSee Jbid., p. 21. 
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the most important means of communication to the interior. 


Plate 2 
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FALLS AND RECENTLY CONSTRUCTED FISHWAY ON MEZIADIN RIVER 


Entrance to the fishway is at foot of main falls. |t has a width of not less than 25 feet and a depth of 6 feet at low water. Up- 
stream end of fishway is 20 feet wide and 3 feet deep at low water. A wing-dam of logs and rock, built at an angle 
of 45 degrees to the bank, prevents drift entering the fishway. The Meziadin is a tributary of the Nass. 
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Copyright, Courtesy Mr. John P. Babcock. 
OBSTRUCTIONS ON SALMON RIVERS 


These may be a very serious menace to fishing interests. Illustration shows adult Sockeye of the 1913 run forced—by 
a rock slide caused by railway construction along the Fraser cafion in 1912—into the mouth of Spuzzum creek, a 
tributary to the Fraser below the obstruction, 
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“The following order of BReeaice shall be observed among the various 
uses enumerated hereinafter for these waters, and no use shall be permitted 
which tends materially to conflict with or restrain any other use which is given 
preference over it in this order of precedence : 

‘“(1) Uses for domestic and sanitary purposes 

‘“‘(2) Uses for navigation, including the service of canals for the purposes 

of navigation 

‘*(3) Uses for power and for irrigation purposes.”’ 

From the foregoing, it is evident that power possibilities, under certain 
circumstances, have been regarded as of less, or as of only incidental, value 
when compared with the interests of navigation. 

Continued deforestation and devastation wrought by forest fires are factors 
which materially reduce the uniformity of the annual run-off, so that low-water 
conditions as affecting navigation may become more and more serious, and, in 
turn, demand an increased utilization of storage for navigation. 


; In British Columbia there are numerous lakes* and many 
Navigable 3 : : : 
Inland Waters Stretches of river which are navigable. By a navigable stream 
Aeon is here meant one which can be navigated by the ordinary flat- 
bottomed river boat, generally a stern-wheeler. On many of 
the lakes, steamers of larger size can be used, whilst some swift-flowing rivers, 
not navigable by stern-wheelers, may be ascended by fast motor craft of shallow 
draught. There are stretches, not at present navigable, which may be made so 
by the construction of suitable works. The erection of dams and other works 
for power development will, at a number of places, improve the rivers for 
navigation, both by drowning out rapids and by increasing the depth at shallow 
places. Lockage provisions in all dams should, of course, be fully safeguarded. 
The following is a brief summary of the principal navigable portions of the 
inland waters of British Columbia. There are, of course, in addition, numerous 


_- inland lakes which afford certain navigation facilities. 


CoLuMBIA RivER WATERSHED—Columbia river is navigable from North- 
port, ten miles south of the international boundary, through the Arrow lakes 
to Laporte, above Revelstoke, a total distance of about 210 miles. The season 
extends from May to September, but the Arrow lakes are navigable all the year. 
Ice forms in the narrows between the lakes, but the channel, which at low water 
is shallow and somewhat crooked, is kept open by an ice-breaker. The Cana- 
dian Pacific steamers operate between Arrowhead and West Robson, about 
120 miles. Some difficulty is experienced in the cafion above Revelstoke. In 
the past, small craft were frequently worked upstream as far as ‘Boat Encamp- 
ment,’ at the mouth of Wood river. The upper Columbia is navigated from 
Golden to Columbia lake, 90 miles, from May to October. Okanagan lake is 
navigable for the length of the lake, 67 miles. On the Kootenay River system, 
Kootenay lake, 66 miles, and its west arm, 20 miles, are navigable all year. At 
the ‘narrows,’ near Proctor, the depth at low water is only about eight feet. 
Kootenay river, from Kootenay lake to the international boundary, 22 miles, 
and thence south to Bonners Ferry, Idaho, is navigable from May to September. 
It is also navigable from Canal flat, at the source of the Columbia, to Jennings, 


*For reference to lakes of the province and list, see pp. 40 to 45. 
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Montana. Before the construction of the Crowsnest Ry., steamers plied from 
Fort Steele, East Kootenay, to Jennings, about 60 miles. Slocan lake is 
navigable for 25 miles ; it is very deep, has warm springs and never freezes over., 

FRASER R1veR WATERSHED—-Fraser river is navigable all the year from its 
mouth to Chilliwack, 60 miles, and from May to November is navigable from 
Chilliwack to Yale, 40 miles. The Fraser is also navigable from Soda Creek to 
Téte Jaune, about 330 miles, from May to September. A regular steamer 
service is maintained during the open season from Soda Creek to Prince George, 
130 miles. The chief difficulties to navigation in this stretch are Cottonwood 
and Fort George cafions, both of which have been improved. Above Prince 
George the river is difficult, especially at the Grand rapids, and navigation is 
only possible during high water. Traffic on this portion of the river reached 
its zenith during the construction of the Grand Trunk Pacific Ry., but, on its 
completion, this river transport became unprofitable, as the current is fre- 
quently fast, and the channel tortuous. South Thompson River system 1s 
navigable during May to October from Kamloops lake to Enderby, on the 
Shuswap river. The various navigable lengths, including the lakes, aggregate 
some 175 miles. Adams river is navigable for the length of the lake, 40 miles. 
North Thompson river is navigable from Kamloops to Mad river, 80 miles, during 
May to August, and navigable, also, in certain stretches above. Nechako 
river is navigable during June, July and August from Prince George to head of 
Fraser lake, about 110 miles. There are several bad rapids and shallows on the 
lower Nechako and the discharge of Fraser lake carries very little water at 
low stages. The Nechako watershed contains several lakes which, with short 
connecting railways, might provide communication to certain sections of the 
interior. Small launches ply on Frangois lake. Stuart river, from its confluence 
with the Nechako to Stuart lake, including the lake, affords, at high stages 
only, usually June and part of July, about 100 miles of navigation.* 


VaNcouveR Istanp—The navigable portions of the inland waters of 
Vancouver island are practically confined to the various lakes. The west 
coast, however, is broken by a number of inlets, which constitute good harbours 
and afford access to large areas. 

Marntanp Paciric Coast—Along the Pacific coast, only a few of the 
largest rivers are navigable by stern-wheelers, although several other streams 
may be ascended, at some risk, by small motor craft. Between the Fraser 
and the Skeena, there are no streams navigable by stern-wheelers for more 
than a mile or two above tidal influence, which, as a rule, does not extend 
very far from the mouth. Skeena river is navigable from May to October 
from its mouth to Kispiox, a distance of 150 miles. The river generally opens 
the last week in April or the first week in May. Ice begins to run early in 
November, and the river usually does not freeze over until the end of December. 


*It has been stated that the Stuart River system might be improved so as to provide a navi- 
gable waterway to the head of Tacla river, a distance of 180 miles from its confluence with the 
Nechako. There is beached on Tremblay lake, part of the hull and machinery of astern-wheeler, 
about 70 feet long. This boat, appropriately named ‘The Enterprise,’ made a trip from Soda 
creek to Tacla lake, about 1871, during the Omineca gold rush. See Report of the Minister of 
Lands, British Columbia, 1912, page 334. : 
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The chief obstacle to Skeena navigation is the Kitsalas cafion. The paralleling 
of the river by the Grand Trunk Pacific Ry. rendered water transportation on 
the Skeena unprofitable. Babine lake is navigable for 100 miles. Nass river 
is navigable from its mouth to the cafion, about 30 miles. Stikine river is 
navigable for about 100 miles, from the mouth to Telegraph creek, from May 
to September. The river generally opens for navigation between April 20 
and May 1. Ice or ‘sludge’ usually begins to run about November 1, and at 
Telegraph creek the river generally freezes over about the end of November. 
The chief obstacles in its navigation are Little cafion and Grand rapid. 
Between Telegraph creek and Glenora, 12 miles, navigation is also difficult. 


MACKENZIE RIVER WATERSHED—Peace river is navigable during the open 
season from the interprovincial boundary to Hudsons Hope, at the foot of 
Rocky Mountain cafion, 80 miles. Above the cafion, it is navigable to the 
confluence of the Parsnip and Finlay rivers, 75 miles. There are, however, 
in this stretch some bad rapids. Finlay river is navigable during the open 
season in that portion which lies in the Intermontane valley, a distance of 
about 140 miles, the only serious obstacle being Deserter cafion, about 90 
miles from the mouth. Liard river is navigable from the interprovincial 
boundary to Hellgate, about 85 miles, during the open season, and its tributary, 
the Fort Nelson river, is navigable during the open season from its mouth to 
Fort Nelson, about 100 miles, also, possibly, for some distance above.* 

The principal inland waters of British Columbia consist of but a few 
great river systems. Any works of construction or improvement relating to 
these rivers may readily be considered, and should be considered, in connection 
with their possible effects upon the rivers as a whole. 

In France and Germany, where efficient systems of waterways are in 
successful commercial operation, before the improvement of a river or harbour 
is undertaken, a careful study is made of the proposed work, its cost, the time 
necessary for completion, the probable traffic, and of other cognate factors. 
When the investigation is completed and the project approved and adopted, 
provision is then made for the entire expenditure. 

In British Columbia, and, indeed, throughout Canada, the same caution 
should be exercised. While much water-borne traffic has been absorbed by 
the railways, water traffic still has its important place. In connection with 
the construction of power dams or other structures in streams, care should be 
exercised that navigation be not impaired ; also, that expenditures for so- 
called navigation are not incurred when, in reality, the improvements are only 
sought for the resultant water-power. 

Senator Theodore E. Burton, formerly Chairman of the U.S. National 
Waterways Commission, and who has given special attention to waterway 
problems in the United States, has drawn attention to many very serious 
losses which the United States people have incurred through injudicious 


*For a discussion of the navigable stretches of the Mackenzie river and its tributaries in 
Northern Alberta and the Northwest Territories see T’ he Unexploited West, by Ernest J. Chambers, 
Dept. of Interior, Ottawa, 1914. Consult, Mackenzie River (Senate Report). See Bibliography, 

Consult also Port Directory of Principal Canadian Ports and Harbours, Dept. of Marine and 
Fisheries, Ottawa, 1913-1914. 
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expenditures of money in so-called river improvements. He cautions against 
yielding to the importunities of those who would exploit inland water resources 
according to their own desires. He recently stated : 

‘“Certainly among the most captivating, plausible and convincing groups 

of citizens who ever come to Washington are the ‘booster clubs,’ and 
‘boomers,’ who go there with rivers to improve, and locks and dams to build, 
at government expense. Zest, importunity and ability to accomplish an end 
in view are nowhere better ‘lustrated in this land than in the success of a 
waterway association seeking a Congressional appropriation.”’ 
Serious consequences to the fishing resources result from 
obstructions which prevent the free passage of salmon and 
other fish.* This subject is vital in its bearing upon power 
development, and yet it is frequently passed over. 

Practically all of the Pacific Coast streams of British Columbia and their 
tributaries are annually frequented by vast numbers of Pacific salmon, con- 
sequently the salmon fishing industry is one of the most important interests 
to be safeguarded in the carrying out of works which will materially affect 
the inland waterways. 

There are two main features to the problem of safeguarding the fishing 
interests in connection with power development : First, to permit a sufficient 
number of adult salmon satisfactorily to pass all obstructions in order to reach 
and deposit their ova upon the spawning beds of the streams ; and second, to 
ensure that the young salmon are afforded a satisfactory passageway out to 
the sea. 

In 1895, the province granted to a mining company the right to construct 
a dam at the outlet of Quesnel lake,f but no provision was made for the passage 
of the salmon through the dam. The result was that, following the com- 
pletion of the dam in 1898, the salmon were denied access to the spawning 
grounds of Quesnel lake and, without having spawned, perished in countless 
thousands in the river below. Sufficient gold was not found to warrant a 
continuance of mining operations, and hence the gates, which had been closed 
for a part of two seasons, were opened. This provided sufficient water to 
permit the salmon to reach the head of the river but, owing to the strong 
currents at the sluiceways, did not permit ingress of salmon to the lake, and 
hence for five years the fish continued to mass and die below the dam, while 
the spawning beds of Quesnel lake remained barren of sockeye salmon. In 
the ‘big year’ of 1901, the run to the Quesnel river was very large, but, owing 
to the failure to provide a fishway, the spawning grounds of the lake remained 
unseeded that year. The pack of 1905 was 500,000 cases less than in 1901, 
and has commonly been attributed to the failure to seed the beds of the Quesnel 
in 1901. In 1903, the Provincial Government constructed a fishway, and, in 
1905, several million sockeye undoubtedly entered Quesnel lake, and the large 
spawning area apparently was well seeded. The run of sockeye in 1909 was 
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*See Fishways in the Inland Waters of British Columbia, by Arthur V. White, published by 
Commission of Conservation, Ottawa, 1918. . 


tSee Plate 25. 
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believed to have exceeded that of any former year, and it has been estimated 
that 4,000,000 adult sockeye salmon entered Quesnel lake through this fishway.* 

During the construction of the Canadian Northern Ry., a very serious 
blocking of the Fraser river occurred in 1913 and 1914, due to a rock slide in 
the cafion above Yale. The slide produced currents and eddies of such charac- 
ter as resulted in the holding back of millions of salmon. This obstruction 
was more serious than that at Quesnel lake, as it affected a larger area. Reports 
from the various spawning grounds showed that the run reaching the grounds 
in 1913 was much below that of former big years. At Quesnel lake, where 
facilities existed for making an accurate estimate, only about 550,000 salmon 
passed through the fishway, as compared with 4,000,000 in 1909. The massing 
of the salmon below the obstruction in the Fraser is well illustrated on Plate 2. 

In Canada both federal and provincial legislation has been enacted to safe- 
guard the inland fisheries and to provide for the construction of fishways. 
The chief difficulty, however, as far as fishways are concerned, is that too 
frequently proper fishways are not provided, and that such as are provided 
are allowed to fall into disuse. The Dominion Fisheries Act} explicitly provides 
that fishways shall be built wherever the Minister of Marine and Fisheries 
determines they are necessary. 

The British Columbia Water Act, 1914, sec. 35, provides that : ‘ Proper 
provision shall be made by every licensee to the satisfaction of the Comp- 
troller... For the erection and maintenance by the licensee of a durable and 
efficient fishway in the stream or other waterway affected by the works.’’f 

Water-power development may also conflict with fishing interests by the 
destruction of spawning grounds through the manipulation of the levels of 
lakes used as storage reservoirs. When lake levels are raised the margin of the 
lake, up to the proposed flowage line, should be stripped of tree growth and 
underbrush, to facilitate the formation of new beaches and maintain the 
healthy condition of the water. Here, again, the question of clearing becomes 
one of weighing advantages and disadvantages, but it is doubtful if any of the 
supposed advantages derivable from power development will offset the destruc- 
tion of the source of one of our important supplies of food. Certainly, with 
intelligent regulation and forceful administration, the streams of the province 
should not only continue to produce vast numbers of salmon, but the supply 
may be greatly increased. In fact, our supplies must be increased. Recording 
their conclusions, some of the members of the special committee appointed to 
investigate the fishing industry of the State-of Washington report : 


“We find that civilization and all of the activities of civilization have a 
very serious effect in diminishing the natural propagation of fish. We find 
that young fish that are hatched in rivers, tributary to irrigation ditches, in 
their journey to the sea, are led, to a large extent, into irrigation canals and 
are thus destroyed. We find also that the sawdust from the mills, both in salt 
and fresh waters, is destructive of the young salmon and to the salmon eggs, 


*See Annual Report of the Commissioner of Fisheries, British Columbia, 1909, pp. 1-13. 


{The Fisheries Act, 1914, R.S., c. 45, s. 1. 
{The British Columbia Water Act, 1914, section 35. 
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and that various other agencies of modern civilization tend to the destruction 
of the young fish before they reach their maturity.’”* 

In view of the facts above presented, it is evident that no development 

for power or irrigation should be permitted on any of the salmon streams 
without fully safeguarding the fishing industry. 
The British Columbia laws relating to water clearly reflect 
the marked influence which the mining industry has exerted 
upon the use of water in the province. Mining, in point of 
value of annual production, has long been British Columbia’s most important 
industry, although, during recent years, its forest products have sometimes 
exceeded its mineral production. 

The gold discoveries of the ‘fifties’ necessitated the use of water for placer 
mining. From 1858 to about 1880, this form of mining constituted the chief 
branch of the mining industry. Between 1860 and 1868 the average annual 
value of gold exceeded $3,000,000, reaching its maximum, nearly $4,000,000, 
in 1863. During the decade 1906-15, the production of placer gold averaged 
only about $600,000 annually, but there are good prospects of the industry 
reviving. The total value of placer gold produced to 1915 was about $74,000,- 
000. About 1893, lode mining for gold commenced, and, from 1908 to 1915, 
it averaged over $5,000,000 annually, with a total production to 1915 agegre- 
gating nearly $87,000,000. Since 1895, there has been a remarkable growth 
in the production of various minerals. The production of gold, silver, lead, 
copper and zinc in 1895 was valued at less than $2,500,000, but, in 1915, it 
had increased to almost $20,000,000. The total value of the mineral products 
of the province for 1915 was about $29,500,000, and during the previous decade 
averaged nearly $27,000,000 annually. These figures demonstrate the 
magnitude and great importance of the mining industry of British Columbia. 

Water and water-power have played a most important part in mining 
development. Without such power as is supplied by the West Kootenay 
Power and Light Co. the great mining development which has taken place in 
the southern portion of the province would have been impossible. Large 
plants have also been established on the Pacific coast, such as those of the 
Britannia Mining and Smelting Co., at Howe sound, and of the Granby Con- 
solidated Smelting and Power Co., at Observatory inlet. There are also 
other, though smaller, hydro-electric plants situated at various mining centres 
throughout the province, such as those of the Hedley Gold Mining Co., on the 
Similkameen river, which are contributing materially to the advancement of 
mining operations. It is interesting to note that the hydro-electric plant of 
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the Canadian Collieries, on the Puntledge river, V.I., has been erected practi-_ 


*Twenty-second and Twenty-third Annual Reports of the State Fish Commissioner, State of 
Washington, Department of Fisheries and Game, 1911-1912, p. 36. 

tThe increase in gold from lode mines is due, in part, to the increased output of copper. 
About 75 per cent of the gold production of the province is obtained from the smelting of copper- 
bearing ores. The production of copper in 1915 was about 57,000,000 pounds, having a value of 
over $9,800,000. 

tIn 1916, it reached $42,290,462, due largely to the tremendous demand for munition 
metals and the high prices secured. For statistics respecting the mining industry of the province 
consult Annual Reports of the Minister of Mines, British Columbia, also Lands, Fisheries and 
Minerals, Commission of Conservation, Ottawa, 1911. 
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cally at the pit mouth of one of British Columbia’s largest coal mines, thus 
indicating that hydro-électric power has here successfully competed with 
cheap fuel. In the future, doubtless, the greatest advances in mining in British 
Columbia will be dependent upon there being available ample water-power or 
hydro-electric energy, and probably, many of the smaller and less accessible 
undeveloped water-powers will be most profitably utilized in connection with 
mining operations. 

In Eastern Canada, as well as in Eastern United States, industries depen- 
dent upon electric energy for refining metals are realizing that, before long, 
they may require to remove to localities where cheap power is available. In 
the more settled portions of the country, power is no longer obtainable at low 
rates, inasmuch as it is now required for municipal, domestic and light manu- 
facturing purposes, which yield a much larger return. 


Sufficient has been said to indicate the dependence of the mining industry, 
both for placer and lode mining, upon the inland waters of the province ; indeed, 
experience has demonstrated the fact that the gold output from hydraulic 
mining is practically proportioned to the number of days upon which water 
is available. 


With respect to the disposal of tailings and waste, every reasonable pre- 
caution should be taken to ensure against the serious blocking of channels by 
deposits. Accumulations of tailings are frequently washed out by freshets 
and ruin valuable agricultural lands. To a lesser extent, these comments 
apply to the ordinary dumps from lode mines. The sites for dumps should be 
carefully selected, with reference to the preservation of the purity of the streams. 
Also, streams should not be polluted by chemical or other waste products in 
such manner as to render the water unfit for other profitable uses. 


; The pollution of New York harbour, Toronto harbour, the 

Talaud Waters Great lakes and the Ottawa river, and the pollution, by 

summer travel, of inland waters, like those of the Muskoka 

district, demonstrate the need to safeguard British Columbia's inland waters 

against similar pollution. No effort should be spared to prevent the pollution 
of waters by domestic sewage and industrial wastes. 


Those upon whom it devolves to provide domestic and municipal water 
supplies should have their hands strengthened in every reasonable endeavour 
to safeguard waters which are present or potential sources of supply for the 
growing cities, towns and villages of the province. The great and increasing 
pollution of waters, rendering them unfit for necessary uses, will, in the future, 
demand more serious attention than has hitherto been given it.* 


The effects of sewage upon waters into which it has been turned may be 
studied through many valuable publications and reports. Conclusions based 


*In 1913, a Committee of the Senate considered the subject of pollution of inland waters. 
For their deliberations and conclusions consult : Proceedings and Evidence of the Select Special 
Committee on the Pollution of Navigable Waters (revised edition), Ottawa, 1913 ; see also, ‘Draft 
Bill of Dominion Pollution Health Conference re Pollution of Waterways,’ p. 167 of Second Annual 
Report of the Commission of Conservation, Ottawa, 1911; see also Reports upon the Pollution of 
International Waters, issued by the International Joint Commission. For titles of same see 
page 7 of Last of Decisions, Reports, eic., of the International Joint Commission, Washington, 1916. 
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upon the testimony of the consulting sanitary experts in the matter of the ~ 


pollution of boundary waters between the United States and Canada are below 


summarised. Many of them are pertinent to waters other than so-called _ 


boundary waters. . . 

The résumé of the sanitary experts is signed by George W. Fuller, Earle 
B. Phelps, George C. Whipple, W. S. Lee and J. T. Lareniére. F. A. Dallyn 
submitted a minority résumé.” 


“1. Speaking generally, water supplies taken from streams and lakes 


which receive the drainage of agricultural and grazing lands, rural communities, — 


and unsewered towns are unsafe for use without purification, but are safe for 


use if purified. 

“9 Water supplies taken from streams and lakes into which the sewage of 
cities and towns is directly discharged are safe for use after purification, pro- 
vided that the load upon the purifying mechanism is not too great and that a 
sufficient factor of safety is maintained, and, further, provided that the plant 


is properly operated. 


“3. As, in general, the boundary waters in their natural state are relatively 


clear and contain but little organic matter, the best index of pollution now 
available for the purpose of ascertaining whether a water-purification plant is 
overloaded is the number of B. coli per 100 cubic centimeters of water expressed 
as an annual average and determined from a considerable number of con- 
firmatory tests regularly made throughout the year. 

“4 “While present information does not permit a definite limit of safe 
loading of a water-purification plant to be established, it is our judgment that 
this limit is exceeded if the annual average number of B. cola in the water 
delivered to the plant is higher than about 500 per 100 cubic centimeters, or, if 
in 0.1 cubic centimeter samples of the water, B. colt is found 50 per cent of the 
time. With such a limit the number of B. coli would be less than the figure 
given during a part of the year and would be exceeded during some periods. 

“5. In waterways where some pollution is inevitable and where the ratio 
of the volume of water to the volume of sewage is so large that no local nuisance 
can result, it is our judgment that the method of sewage disposal by dilution 
represents a natural resource and that the utilization of this resource is justifi- 
able for economic reasons, provided that an unreasonable burden or respon- 
sibility is not placed upon any water-purification plant and that no menace to 
the public health is occasioned thereby. 

“6, While realizing that in certain cases the discharge of crude sewage 
into the boundary waters may be without danger, it is our judgment that 


effective sanitary administration requires the adoption of the general policy 


that no untreated sewage from cities or towns shall be discharged into the 
boundary waters. 

“7 “The nature of the sewage treatment required should vary according 
to the local conditions, each community being permitted to take advantage 


*Concerning Mr. Dallyn’s minority résumé, the Chief Sanitary Expert, Dr. A. J. McLaughlin, 
states: “Mr. Dallyn’s révision of the résumé report is not essentially different from the original. 
He insisted on the elimination of paragraphs 5, 7 and 11, which he considered to be an expression 
of self-evident facts and substituted monthly for yearly averages in determining the number of 
B. coli per 100 cubic centimeters of water.”’ 

Paragraph 8 of Mr. Dallyn’s résumé reads : “ Disinfection or sterilization of the sewage of a 
community should be required wherever there is danger of the boundary waters being so polluted 
that bathing beaches, summer resort waters, and the load on any water purification plant becomes 
greater than is in the interests of public health.”’ 

To compare differences in the two résumés, consult Résumé of Testimony of Consulting Engin- 
eers in the matter of the Pollution of Boundary Waters. Conference held in New York City, May 

26-27, 1914. Washington, 1914. / 
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of its situation with respect to local conditions and its remoteness from other 
communities, with the intent that the cost of sewage treatment may be kept 
reasonably low. Ay 

“8 In general, the simplest allowable method of sewage treatment, such 
as would be suitable’ for small communities remote from other communities, 
should be the removal of the larger suspended solids by screening through a 
one-fourth-inch mesh or by sedimentation. 


“QO In general, no more elaborate method of sewage treatment should be 
required than the removal of the suspended solids by fine screening or by 
sedimentation, or both, followed by chemical disinfection or sterilization of the 
clarified sewage. Except in the case of some of the smaller streams on the 
boundary, it is our judgment that such ozidizing processes as intermittent sand 
filtration, and treatment by sprinkling filters, contact beds, and the like, are 
unnecessary, inasmuch as ample dilution in the lakes and large streams will 
‘provide sufficient oxygen for the ultimate destruction of the organic matter. 


“40. Disinfection or sterilization of the sewage of a community should be 
required wh-rever there is danger of the boundary waters being so polluted 
that the load on any water-purification plant becomes greater than the limit 
above mentioned. 

“14, It is our opinion that, in general, protection of public water supplies 
is more economically secured by water purification at the intake than by 
sewage purification at the sewer outlet, but that under some conditions both 
water purification and sewage treatment may be necessary. 

“42. The bacteriological tests which have been made in large numbers 
under the direction of the International Joint Commission indicate that in 
most places the pollution of the boundary waters is such as to be a general 
menace to the public health should the water be used without purification as 
sources of public water supply or should they be used for drinking purposes 
by persons travelling in boats. 

“43, It is our judgment that the drinking water used on vessels traversing 
boundary waters should not be taken indiscriminately from the waters traversed, 
unless subjected to adequate purification, but should be obtained preferably 
from safe sources of supply at the terminals. 

“44. While recognizing that the direct discharge of fecal matter from 
boats into the boundary waters may often be without danger, yet in the interest 
of effective sanitary administration it is our judgment that the indiscriminate 
discharge of unsterilized fecal matter from vessels into the boundary waters 
should not be permitted.” 


It is also of the utmost importance that the percolating and underground 
waters be conserved against pollution. Careful investigation has shown that 
the pollution of the local sources of water supply for factories and farms is 
more widespread than is usually asstimmeds ra We Connell, Professors of 
Bacteriology, Queen’s University, has drawn attention to the serious condition 
of many of such sources of water supply. His statements well illustrate con- 
ditions which exist scattered through the whole country. Dr. Connell said : 


“Another subject to which considerable attention has again been given, 
is that of water supplies at factories and at farms. During the past year over 
two-thirds of such samples submitted have proven to-be infected with dangerous 
forms of bacteria. I class as dangerous, forms which can be traced as originat- 
ing from the intestinal discharges of animals or man, or, in the case of factories, 
as coming from factory drainage. Of course, it must be remembered that I 
am only sent samples which have fallen under suspicion, so that my figures 


‘do not represent the average condition of the farm and factory wells in 
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Eastern Ontario. Still I think I can state that quite one-third of the wells at 
farms and factories are so situated as to be open to pollution from surface 
drainage or from seepage from manure piles, stables, or pig-pens, or from 
house-wastes.’ 

What is true of pollution in local conditions may become correspondingly 
true over larger areas if proper regulation is not exercised respecting the dis- 
posal of waste where it is dealt with on a larger scale. 


Paltatoatby Special precautions must be exercised to insure that indus- 
Factory and trial wastes are not permitted to foul inland waters and 
Tndastrials Wastes 1 Arbours. Very serious results may follow pollution by waste 
products emitted from industries utilizing power from these waters. Industrial 
waste products which destroy life in the waters into which they are turned 
must be regarded seriously in their probable influences upon human life.* The 
deposit of sawdust, mill refuse and crusher sand in the harbours and inland 
waters of British Columbia may become a fruitful source of pollution. Apart 
from its effects upon navigation, it smothers the foods for various kinds of 
fish, and other forms of aquatic life. 

It is, indeed, anomalous to find mill operators casting saw-dust or other 
refuse from their mills into a river, or harbour, while, at the same time, public 
money is being expended upon dredging operations to remove such deposits, 
and thereby afford an entrance for shipping. British Columbia harbours and 
inland waters require protection against such abuses. 


Quite apart from questions respecting the specific effects of 
Inland Waters deforestation upon precipitation and run-off, ever re- 
and Lumbering p , y pre 

caution should be taken to prevent the accumulation in 
streams of logging waste and other wood debris. Such material causes 
serious log jams, some of which have resisted all efforts to dislodge them by 
heavy blasting. Such debris is a serious menace to bridges and public high- 
ways, to water-power developments and to log driving. It gets into stop-log 
and other sluices, lodges about the intakes of water flumes, and jams against 
booms and the crests of dams. For views showing the character of some of 
these log jams, see Plate 3. 

Considering its extensive area of about 360,000 square miles, British 
Columbia is but sparsely settled, and, consequently, there has not yet been 
much manifestation of some conditions met with in the older and more densely 
settled portions of the country. The province will do well to profit from some 
of these special conditions experienced in connection with lumbering operations 
in Nova Scotia. Referring to the effects of deforestation, Hiram Donkin, 
Road Commissioner of that province, states, in his report for 1909, that : 

“Tt is of the utmost importance in the construction of small bridges that, 
in future, ample allowance be made in the span of the structures, to provide 
against conditions arising from the fact that, as the country becomes cleared 


Giecor denuded of timber, the rainfall must of necessity flow to the streams 
more quickly and the freshets become more severe.”’ 


*Citations of publications which set forth the effects of pollution by certain chemical and 
industrial waste products will be found on page 9 of Water-Powers of Canada, Commission of Con- 
servation, Ottawa, 1911. Consult also, B.C. ‘‘ Water Act, 1914,” section 47 (3). 
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_ In the same report, Assistant Commissioner James W. Mackenzie, writes 
Coat ap : 

“Tt seems to have been the custom for years, as wood became scarce, to 
narrow up and confine the streams in smaller vents. If it is a fact that the 
clearing up of the country is the cause of the water running off suddenly in 
case of heavy downfalls, our bridges must be enlarged to carry the increased 
streams, and this has been my experience during the last twenty years... 

“The most destructive summer freshet experienced in the counties of 
Antigonish and Pictou for the last twenty years, was the freshet of August 2nd, 
1908. Some forty-six bridges in Antigonish county and fifty-six in Pictou 
were carried out, and in some sections every structure in wood was cleaned 
away. I took particular notice that, where the lumber trimmings had been 
thrown into the stream, the destruction was the greatest.” 

In a letter dealing with these matters, Mr. Mackenzie states that: 


“Wherever the streams passed through cultivated lands, the bridges 
escaped destruction, but where they passed through wooded lands, culled over 
by lumbermen, boughs, trimmings of trees, brush and sticks of every descrip- 
tion, logs, etc., were carried down, forming jams at every turn, and carrying 
away all the bridges.” 

From the foregoing it will be appreciated that British Columbia, with its 
extensive commercial timber resources, willdo well to devise means by which 
such losses as those just outlined may be avoided. 


“a The beds of many rivers are strewn with large boulders, and, 
Log Driving : 7. 3 
aacpaulders in log-driving seasons, it becomes necessary to flood these 

boulders so that the logs may float over them. To flood 
these river bottoms often entails great loss of water, which might otherwise be 
stored and made available for use for power and other purposes during the 
low-water seasons. In some instances it may be possible for logging, water- 
power and other interests to co-operate in sharing the expenses incident to the 
improvement of those portions of the river beds which detrimentally affect 
log driving. 
The value of the inland waters of British Columbia as an attrac- 
ics Chased tion for tourists is well known. Care should be exercised to 
conserve their scenic and sporting attractions. If water is to 
be stored in lakes and rivers for the purpose of augmenting the water supply 
for power, log driving, or other purposes, the possible future effect upon the 
tourist traffic should be ascertained. For example, if the surface of a lake is 
to be held for extended periods at, say, five to ten feet above its accustomed 
level, the water will destroy the shore-line vegetation, including such stand- 
ing timber as is submerged at the higher stages. Pleasure seekers are not 
attracted by a lake or river fringed with five or ten feet of dead and whitened 
trees and shrubbery. In some instances, governments have intervened to 
prevent private interests from so raising the levels of certain lakes as to impair 
their scenic beauty. 

Wherever possible, the designers of power plants should strive to have 
their structures harmonize with the natural surroundings. The Queen Vic- 
toria Niagara Falls Park Commissioners, for example, demanded that the 
power plants constructed at Niagara Falls should be of approved design and 
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harmonize with the scenic grandeur of the Park. Great care was exercised to 
ensure that works erected did not prove an offence to natural beauty and 
esthetic taste. Again, anyone familiar with the great natural beauty and 
_ very attractive design of the irrigation and power plant at the Roosevelt 
dam in Salt river, Arizona, cannot fail to be impressed with the attractiveness 
_ to tourists of such an installation. ae 


Not only should the design of structures harmonize with the natural 


beauty of their surroundings, but, after plants are erected, care should be 
exercised to ensure that worthy efforts in design are not nullified by failure 
to ‘clean up.’ At small expense, discarded equipment, unsightly dumps of 
rock and timber refuse may be cleared away, dead or unsightly trees removed, 


roads and trails cleared up, a few trees planted to hide the unsightly dump 


heaps—in fact, the whole development, with but little effort, may be made to 
harmonize with the landscape, rather than constitute an eyesore. 


As British Columbia has a number of streams which cross the 
boundary, questions may arise in connection with the utiliza- 
tion of these waters, which require consideration by the Inter- 
national Joint Commission. 


Under the Boundary Waters’ Treaty of 1910,* between Great Britain and 
the United States, provision is made that waters flowing across the boundary 


International 
Boundary Waters 


shall not be polluted on either side to the injury of health or property on the. 


other. The treaty contains provisions governing the erection of obstructions 
for the making of diversions, whether temporary or permanent, of boundary 
waters, on either side of the line, affecting the natural level or flow of boundary 
waters on the other side of the line ; and it also provides that where there has 
been any interference with or diversion from their natural channel of waters 
on either side of the boundary resulting in any injury on the other side of the 
boundary, the injured parties shall have the same rights and be entitled to the 
same legal remedies as if such injury took place in the country where such 
diversion or interference occurs. Thus, by way of illustration, the Courts of 
British Columbia are open to the citizens of the State of Washington, and we 
versa. 


Some of the streams which cross the international boundary require 
careful consideration in their possible economic relations. On the United 
States side there are some power-sites which, if fully developed, might have 
important economic bearing upon possible developments in British Columbia, 
either by attracting industries or competitively affecting rates. ' For example, 
there is the possible development at Kettle falls, on the Columbia river, and 
also on the same river the proposed development at the Dalles. At the latter 
site it has been estimated that a minimum of 300,000 24-hour horse-power, at 


*The Rules of Procedure before the International Joint Commission will be found in Rules 
of Procedure of the International Joint Commission, and may be obtained from the Secretary, 
Ottawa, Canada, and also Washington, D.C. : 


The Boundary Waters Treaty will be found as Appendix No. 1, in Water-Powers of Canada, 
Commission of Conservation, Ottawa, 1911. 
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a cost of $6.89 per horse-power per year, may be produced.* Again, there is 
the permit} granted, in 1913, by the United States Government, involving the 
development of power on the Pend d’Oreille river (or Clark fork), in Tps. 39 
and 40 north, range 43 east. It calls for an installation within three years from 
1913 of 50,000 horse-power. This power-site, for the purposes of the permit, 
is deemed to be 112,000 horse-power. Again, power, irrigation and other 
problems may arise in connection with such rivers as the Kootenay, Okanagan, 
Kettle, Similkameen, or Skagit. 

British Columbia is especially interested in the power and other poten- 
tialities of its boundary waters with respect to treaty obligations as well as 
to economic and other factors. Investigation of these waters is not being 
overlooked, and the Provincial Comptroller of Water Rights has been gathering 
hydrometric and other physical data. 


R&ésuMé AND SUMMARY 


In concluding this introductory survey it will be profitable, briefly, to 
summarize some of the salient features touched upon in the foregoing. 

First, we have observed that precipitation is the prime source of inland 
water supply, and that not only water-power, but such other interests as 
domestic and municipal water supply, agriculture, irrigation, navigation, 
fisheries, mining and riparian rights, are all dependent upon the same source. 
Consequently, water should not be allotted for power development without 
due recognition to the just demands of other interests having claims upon our 
inland waters viewed broadly as a natural resource. 

Sgeconp, run-off, manifested in the form of stream flow, is intimately 
associated with the character of the ground upon which precipitation falls, 
and consequently, care should be taken to conserve vegetal cover ; more 
especially is this necessary for rocky areas which have but scanty soil covering. 

Tuirp, sub-soil waters are by no means inexhaustible. Plant growth is 
dependent upon having available an adequate amount of soil moisture. Nothing 
should be done to deplete, unduly, the ground-water storage. Effective legis- 
lation and administration should be provided governing the tapping of under- 
ground water supplies. 

Fourtn, the use of water for irrigation tends materially to increase the 
permanent settlement of the country. Consequently, in most instances, when 
- irrigation requirements and power requirements conflict, the former are entitled 
to precedence. Hydro-electric power developed on somewhat distant streams 

*Respecting proposed developments on the Columbia river, consult The Columbia River 
Power Project near the Dalles, Oregon, by John H. Lewis, State Engineer, with detailed technical 
teport by L. F. Harza and V. H. Reineking, Bulletin No. 3, Office of the State Engineer, Salem, 
Oregon, 1912 ; also Oregon's Opportunity in National Preparedness, Bulletin No. 5, Office of the 
State Engineer, Salem, Oregon, 1916. This report contains summaries descriptive of possible 
power developments on the Columbia river. See especially pp. 37 et seq. 

! +Respecting the proposed power development on the Pend d’Oreille, see Permit granting 

the International Power & Manufacturing Co., of Spokane, Washington, the right to construct 
a dam across Clark fork, or Pend d’Oreille river, for the development of power, being U.S. Senate 
Document No. 147, 63rd Cong. 1st Sess., Washington, 1913; also consult, Water Rights and 
Power Sites in Idaho, being letter from the Secretary of the Interior transmitting information 


relative to Water Rights, Power Sites, etc., acquired on the public lands in Idaho, being U.S. 
Senate Document No. 370, 61st Cong., 2nd. Sess. 
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may, by means of high tension transmission, be used for pumping water supplies 
where such are not available by gravity, and may thus facilitate irrigation 
development. : ; 

Firru, not infrequently navigation interests are regarded as of much 
greater importance than power development. . Any works contemplated for 
the improvement of navigation should be considered in their relationship to 
river systems as a whole. Expenditures should be carefully watched and pre- 
cautions taken to ensure that improvements, so called, are not undertaken 
ostensibly for navigation, when in reality they are sought for the sake of such 
water-power benefits as may incidentally be developed thereby. 

Sixtu, the fishing industry in British Columbia is one which demands 
that the best possible methods be used for its conservation. Provision requires 
to be made for the upward migration of adult salmon for spawning purposes, 
and the downward passage of the young fish to the sea. Obstructions, such as 
dams, rock slides, log jams, etc., may have a disastrous effect upon this industry. 
Fishways should be provided. The whole question of fishways requires 
thorough investigation. Other fish besides salmon require conservation. It is 
not established that satisfactory means have been devised by which fish may 
successfully ascend over high dams—even over dams which do not exceed 
twenty to thirty feet in height.* 

Sreventu, the development of the mining industry during recent years 
has resulted largely through electrical energy being available through the 
development of provincial water-powers, and the future offers bright prospects 
for the further application of hydro-electric power to the various branches of 
this industry. 

E1cutTu, the pollution of inland waters must be most jealously guarded 
against. Mining, factory and industrial wastes and sewage must not be per- 
mitted to foul inland waters. Debris and other waste resulting from logging 


operations are apt to cause serious log jams, which are a menace to public 


highways, bridges and also to power development. 

Nintu, the tourist traffic is a valuable provincial asset, not only because 
of the money actually spent by travellers, but because of the opportunity 
afforded of drawing attention to the various natural resources of the province. 
Consequently, every reasonable care should be taken to guard against the 
spoiling of shorelands through submergence ; and further, care should be 
exercised in the design and construction of power works, making them, where 
possible, harmonize with the general natural features of their surroundings. 

TENTH, in connection with the use of boundary waters, problems, from 
time to time, may arise necessitating consideration by the International Joint 
Commission. In this connection, therefore, it is especially desirable, that 
physical data appertaining to such waters should be so collected as to be 
available for use in connection with such problems as may arise respecting 


waters which are classed in the Boundary Waters Treaty as ‘boundary waters.’ 


*Not discussed in detail in this chapter as subject is covered in Fishways in the Inland 


Waters of British Columbia., by Arthur V. White, published by Commission of Conservation, 
Ottawa, 1918. 
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, CHAPTER II 


Water-power Data 


N this chapter it is proposed to set forth, briefly, some broad guiding prin- 

ciples which should be fully comprehended by those who have occasion 

to consider the factors basic to estimates respecting the physical magnitude 
and economic importance of water-power projects. 

The United States has devoted much attention to the acquiring of infor- 
mation respecting its inland water resources, and, since 1895, has been con- 
ducting a systematic investigation to determine its water resources. This 
work has involved the making of surveys, the gauging of streams, the investi- 
gation of underground waters and artesian supply, the preparation of reports 
upon the best methods of utilizing and conserving the water resources, as well 
as research along many other lines. During 1895 to 1915, inclusive, the United 
States appropriated nearly $2,500,000 for this work, and, in addition, individual 
states expended large sums for similar investigations. In Canada, especially 
since 1910, great advances in the gathering of stream flow and other hydrometric 
data have also been made by both federal and provincial authorities, and 
large sums of money have been appropriated for such work. 2 

One of the chief objects in securing and publishing data respecting water- 

powers is to enable the owners of rights to determine the possibilities and 
limitations of their powers, and thus arrive at sound judgment respecting their 
possible uses and value. Another object is to enable prospective promoters 
to learn the general possibilities of various powers, without the necessity of 
making costly independent preliminary surveys. Certainly if the Crown 
be the owner of water-powers, it is of the utmost importance that it be informed 
beforehand upon essential facts connected with its water resources. 
Broad Although the amount of water-power is essentially determined 
Classification of by two basic factors ; one, the hydrostatic head, or the ver- 
miaterspowers tical distance through which the water may fall ; the other, 
the amount of water which may be made to operate upon the water-wheels, 
yet there are many characteristic features associated with water-powers 
which differentiate one power from another and which, respectively, determine 
their commercial and economic values. These features should be well under- 
stood. 

Water-powers, from one viewpoint, may be considered on the basis of 
their probable uses. Those capable of being employed for supplying electrical 
energy for municipal and community purposes, stich as lighting, heating, 
pumping, and certain kinds of manufacturing, should be regarded as having 
greater economic value than those situated where power is only usable in large 
manufacturing plants, the supplying of the raw material for which virtually 
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means the destruction of Nature’s balance in the territory where the plants 
operate. ; 

Again, the uniformity of the available flow in streams Varies greatly. 
The St. Lawrence river, owing to the vast natural storage capacity of the Great 
lakes, has the most uniform flow of any large river in North America, or 
probably in the world. The proportion of its flood to minimum flow is about 
2 to 1. On thé Winnipeg river, above English river, the ratio is 6 to 1; 
on the Ottawa river it exceeds 15 to 1; on the Columbia river, at the Dalles, 
Oregon, it is 28 to 1; on the Delaware river at Port Jervis, N.J., it is: 37.5) Opie 
in British Columbia, on the Pend d’Oreille river, it is 16 to 1; on the Kootenay 
river at Bonnington falls, it is 25 to 1; on the Fraser river at Lytton, it is 38 
to 1; on the Campbell river, Vancouver island, it is 43 to 1. On smaller 
watersheds the ratio is usually greater dnd on some streams draining even 
areas of considerable size the minimum flow is zero.* Other conditions being 
equal, water-power developments on a river like the St. Lawrence would be 


of very much greater value than developments on a river subject to such great 


variations of flow as, for example, the Mississippi. 
Another feature is the possibility of being able to make a partial develop- 


ment of a power-site, or portion of a stream, more cheaply than the same sized ~ 


development could be made if constructed as part of a comprehensive scheme 
designed eventually to utilize all the available power, Thus, not infrequently 


a partial development unwisely planned, has precluded subsequent full develop- 


ment, save at almost prohibitive cost. For example, suppose a certain power- 
site is capable of yielding 10,000 h.p. If development rights are let to A for 


2,000 h.p., to B for 1,000 h.p. and to C for 1,000 h.p., and A, B, and C are : 


allowed to design and construct their individual works irrespective of each 
other, or of the possible development of the remaining 6,000 h.p., then, it 
will probably become quite impracticable to get anything like the remaining 
6,000 h.p., because of the damage that would be caused to the plants of A, 
B and C. On the other hand, if preliminary works are constructed with a 
view to utilizing, as occasion demands, any amount of power up to the full 
10,000 h.p., no such contingency as has been supposed could well arise. Con- 
sequently, regulations respecting power-sites should be so framed as to require 
that preliminary installation of dams and other main works necessary for the 
control of the waters he made having regard to the possible future development 
of the full water-power that may be made available. 

It is as unreasonable not to differentiate between water-powers as it would 
be not to differentiate between timber tracts, mineral lands, fisheries, or any 
other natural resource varying in quantity, quality and situation. 

It should not be forgotten, when making representations respecting the 
amount of power that may be available for any particular site, that it is neces- 
sary to know the conditions of the river at which the stated amount of power 
may be produced. The minimum, or primary power, as it is frequently termed, 

* The figures for the rivers in British Columbia are based on relatively short records of from 
3 to 8 years. It is interesting in this connection to note that the ratio of flood to minimum 
flow for the Columbia River at the Dalles for the five year period ending 1915, was 15 to 1, ora 
little more than haif the ratio given above for the long period record of 37 years. 
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Plate 4 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. 
Coquitlam-Buntzen development. General view of Coquitlam hydraulic-fill dam with water flowing over spillway. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. 
Ambursén type of dam on Jordan river, Vancouver Island, with water passing over spillway. 
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is the amount of power that may be developed during the period of lowest 
flow. It has been defined as the amount of power which is available for every 
hour of every day of every year. What is frequently termed secondary power 
is usually many times the primary power. As very low-water conditions 
generally last for but a comparatively short portion of the year, it is usually | 
possible to develop during the greater portion of the year a considerably larger 
amount than the primary power. Frequently, this larger amount can be 
effectively utilized for industries not requiring continuous plant operation. 

The pre-determination of the probable amount of power which any par- 
ticular water-power site may be made to yield, is a problem that calls for 
more extensive hydrometric data than is furnished by scattered and non- 
consecutive measurements of stream flow, precipitation, etc. Also, it is very 
important that such cognate data be available as will enable a sound opinion 
to be formed respecting the relationship which any proposed power develop- 
ment may bear to any other water interest or interests that may be involved. 
If some important relationship is overlooked, sooner or later its importance 
will demand recognition by those who proceeded in defiance of its just claims. 

In estimating the amount of power that may be developed, hydrometric 

records of precipitation, temperature, run-off, etc., extending, if possible, 
over a-period of fifteen, or more, years should be available satisfactorily to 
appraise the probable regimen of the waters involved. 
Financial Interests LWenty years or so ago, when water-powers began to be 
Should Exercise developed much more extensively owing to the advancement 
Eauton in the art of electrical transmission, there was not available 
anything like the body of stream flow and other hydrometric data that exists 
to-day. There was then more excuse than now for errors in engineering and 
other estimates respecting the performance of water-power installations. 
Many large plants have proved financial failures on account of such errors. 
With all the data now available relating to hydrological conditions, cost 
of construction, market possibilities, etc., it is clearly incumbent upon those 
interested from the financial side of proposed developments, to exercise the 
same kind of common judgment they would display in collecting and appraising 
facts relating to any other set of circumstances. A financial agent could readily 
look over past statements of a concern and learn its lowest or highest yearly 
or monthly revenues, profits, etc. If he should find periods when the profits 
dropped to, say, 2 per cent, he need never be misled by the assurances of some 
enthusiastic promoter that profits in the concern “might be 20 per cent and 
had never fallen below 5 per cent.” Similarly, anyone interested in possible 
power development may now readily place himself in possession of data which 
will, at least, give some independent check upon representations that may be 
made respecting the physical magnitude and approximate cost of development 
of water-power in which he may be interested. 

Thus, by way of simple illustration; if a low flow of a stream has been 
recorded, this quantity in cubic feet per second multiplied by the total available 
head in feet and then divided by 11, gives the low-water horse-power of the 
stream on the basis of 80 per cent efficiency. Such a figure, then, consti- 
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tutes a check upon any representations. Similarly, in connection with storage 
benefits, no reliance should be placed upon vague statements to the effect 
that ‘ample storage is available.’ The flow corresponding to certain effective 
water storage may readily be checked. A depth of one foot on an area of one 
square mile is equivalent to a continuous flow of approximately 0.88 cubic 
feet per second for one year. Thus, a depth of 10 feet of effective storage 
on a lake 10 square miles in area would maintain a continuous flow of 88 second- 
feet for a year, or 176 second-feet for 6 months, or 352 second-feet for 3 months. 
The extent to which such storage could be employed to equalize flow would, 
of course, depend upon how it could be co-ordinated to the run-off as distri- 
buted over any selected period. 


Topographic In addition to such hydrometric data as have just been in- 
Maps dicated, a knowledge is required of the topography and other 
Necessary 


physical characteristics of watersheds. The basis for consider- 
ing this class of information is a reliable map, giving the results of an adequate 
topographic survey and showing the contours of the country. It is, therefore, 
important that maps be available showing the areas of the drainage basins, 
the locations of possible reservoir sites, and their situations with respect to 
public necessities, irrigable lands, water-powers and navigation resources. 

The maps of the lesser known portions of Canada have been constructed 
largely from data collected by survey and exploration parties, carrying on 
reconnaissance surveys to determine the general geological structure, the 
outstanding topographic features and the extent and general character of 
the forest, agricultural, arid, swamp and other sections of the country. Since 
the lakes, rivers and streams usually constitute the natural highways of ex- 
plorers, they have frequently indicated on their maps such obstructions to 
navigation as falls and rapids. While the limitations of the information 
regarding the water-powers incidentally collected and published in reports 
are recognized, it has, nevertheless, been deemed profitable to refer to the 
principal statements found in such reports. Throughout our investigation 
the descriptions of topography given in the reports of the Geological Survey 
of Canada have been of very great value, and have been freely used. In 
connection with exploratory work, where it can consistently be done, it should 
be part of the standing instructions to all surveyors and explorers in the em- 
ploy of governments in Canada, to embody in their reports the most accurate 
information procurable respecting water supply, water-powers and reservoir 
sites in the territory traversed.* 


Souton Great caution must be displayed respecting the uses made of 
eoenecting’ information in reports, the character of which is not fully 
Information defined. Little confidence can be placed in any reports of 


water-powers not based upon actual measurements, for, without proper measure- 
ments, the best judgment of explorers, and even of engineers, as to the heights 


} *Consult, Instructions Relating to the Gathering of Certain Preliminary Information Respect- 
ing Water-Powers, by Arthur V. White, Pamphlet, Commission of Conservation, Ottawa, 1912. 
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of falls, and the amounts of water discharging over them, is frequently very 
wide of the results disclosed by actual measurements. 


This is well illustrated by an experience related by an engineer of the 
Ontario Hydro-Electric Power Commission. Prospectors told him that 
the falls on the Kawashkagama river were capable of developing 30,000 h.p. 
at low water ;- and a surveyor assured him that the Kawashkagama could 
yield as much power as the Kaministikwia. After a hard journey, the 
engineer arrived at the falls, and found 317 h.p. instead of the 30,000 h.p. 
reported. 


An interesting illustration of how one might be misled by casual state- 
ments relating to water-powers published in reports, is found in one of the 
annual reports of the Minister of Lands for British Columbia, where two refer- 
ences are made to Long river, tributary to McLeod lake. In a report on™ 
exploratory surveys in the Peace, Parsnip and Finlay River valleys, incor- - 
porated therein, it is stated: ; 


“About fifteen miles farther the trail reaches Carp lake, a considerable . 
body of water, with numerous islands. From this lake Long river, a large 
stream, runs through Long lake to McLeod lake. This river carries nearly 
half of the water which leaves McLeod lake as the Pack river. About a mile 
below the outlet from Long lake there is a series of falls on Long river, from 
which an enormous amount of power could be obtained.’’* 


The second reference occurs in a report from another surveyor dealing 
more particularly with exploratory surveys of a route from Bellakula to 
McLeod lake. This surveyor states : 


“Carp lake flows into Long lake, a small sheet of water some two miles 
in length, with banks rising steeply to about 100 feet to join the plateau-level. 
Out of Long lake flows Long Lake river, a small stream some 60 feet wide and 
18inches deep. About a quarter of a mile below the outlet of the lake the 
stream becomes swift, and just beyond is a series of rapids and falls, the water 
descending in three long leaps of about 40 feet each. There 1s not sufficient 
water to use this for power purposes, but it could be used to advantage in 
irrigating the level jack-pine terraces, which descend gradually from here to 
McLeod lake.’’t 


Thus, when referring to the same stream, one explorer characterizes it 
as ‘‘a large stream,’’ with ‘‘an enormous amount of power,’’ while the other 
explorer states that it is ‘‘a small stream’”’ and that “‘there is not sufficient 
water to use this for power purposes.”’ 

There is no excuse for persons making serious mistakes through giving to 
such information a credence not warranted by its general character. Serious 
financial losses in power developments usually result from failure correctly to 
interpret the significance of data of a more or less precise character and 
which may be available ; or from leaving out of consideration factors, the 
“necessity for weighing which would have been foreseen by those of sufficient 
experience. 


* Report of Minister of Lands, British Columbia, 1912, p. D325. 
ft Ibid, p. D347. 
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Serious In the ten or twelve years preceding 1915, eighteen large 
Fe hydro-electric plants in the United States, totalling over 
Developments 600,000 developed horse-power, and involving investment 
in the vicinity of $125,000, 000, proved financially unprofitable. These are 
as follows :* 

PARTIAL LIST OF MORE RECENT WATER-POWER DEVELOPMENTS IN THE 


UNITED STATES WHICH HAVE EITHER BEEN THROUGH RECEIVER- 
SHIPS OR PROVED BAD INVESTMENTS 


Plant 


Pete ko ae 


Horse-power 


Hudson River, Spice Falls, N.Y., Mechanicsville, N.Y. @. ene ane ee 52,000 
Michigan Lake Superior Power Co., Sault Ste. Marie, AV Biel) 4 G-gerhon ooh to een cies 23,000 
Great Shoshone & Twin Falls Water Power Co., Pocatello, Idaho.........------ 10,000 
Animas Power & Lighting Co., Durango, Colo i) ae eee or ee 4,500 
Central Colorado Power Co., Denver, Colo.) ous Su ee eee ce 40,000 
Wisconsin Railway, Lighting & Power Co., Hatfield, Wis 732152223957 -2527°: 8,000 
McCall Ferry Power Co., McCall Ferry, Pa. ci: 7) oi aeeueige oie teen aace 80,000 
Hanford Irrigation & Power Co., Priest Rapids, Wash .........--.++esere rere 4,000 
Yadkin River Power Co., Rockingham,’ N.Cs.\. i ierereee ee aera Ga 25,000 
Tiauser Uake (Mont) Power Co, 0's... 0. - 22 0esn Bort mane ieee genes 15,000 
Chattanooga & Tennessee River Power Co., Chattanooga, Tenn ......-------+-> 40,000 
St. Lawrence River Power Co., Massena, TN fe ee cn iis Statapn Sv ha 5 60,000 
Mtn AM NTCK. ie Pais cats stata one apie aaa ia aaa 25,000 
Stanislaus Electric Power Co., San FraniciscO ts 2-0 te teen mee ~ ccs eas etn 50,000 
Whitney plant, on Yadkin River =.k eile Tak ee ce ee a 20,000 
Aieeeiianeous small’water powers .-.-/.;-. 4... +772) Soret as aaa a 50,000 
PAT aie Power COstae (sede f2ie el Ee Ans fae 2 leer ie etn inane ena mm 70,000 
poalachian Power. CO.).5 205-4» 4> ctor <8 Sent ae cn 40,000 

Metall o's sales ste tue ek Stel cele eee ota ate esto Lene nso ea es 616,500 


It is claimed that much of the failure in connection with such projects, 
has resulted from the mistakes of engineers. These have been described as 
‘honest mistakes in most of the cases” and were due to mis-estimates of the 
quantity of water available, running all the way from 30 to 200 per cent. 
There were, also, other serious mis-estimates respecting the costs of the enter- 
prises which resulted, not infrequently, in the projects costing nearly double 
the estimates. 

Financial interests contemplating investment in water-power develop- 
ment cannot afford to proceed without reckoning with power from coal.f. 


*For statements here made consult, ‘Testimony of Mr. H. L. Cooper before the United States 
Senate Committee on Public Lands’ in Hearings re ‘An Act to Provide for the Development of Water 
Power and the Use of Public Lands in Relation Thereto, and for Other Purposes, pp. 292 et seg., Wash- 
ington, D.C., 1915. 

Many such plants are eventually placed upon a better financial basis for those who acquire 
them under ‘reorganization.’ The initial losses, however, remain. 

{ During recent years, 1n the art of developing power from steam, great improvements have 
been made in many mechanical devices designed to economize in labour, fuel, steam, lubrication, 
etc. | The net advantage of these savings however is, to some extent, being offset by the steady 
rise in the cost of coal. This rise in cost and the possibility of interruption of supply, requires 
special consideration by those in Canada who are dependent upon coal supplied from the United 
States. In this connection consult : Articles by Arthur V. White in University Magazine re “ Ex- 
portation of Electricity,’ October 1910, p.p 460 ef seq.; and ‘‘Exportation of Electricity —Relation 
ofa Possible Coal Embargo by United States to a Curtailment or Stoppage of Canada’s Electric 
Power,” in Monetary Times, January 5th., 1917, pp. 21. ef seg.; see also Sixth Annual Report of 
the Commission of Conservation, Ottawa, 1915, pp. 136-151 ; also Seventh Annual Report, 1916, pp. 
176-184, also Eighth Annual Report, 1917, pp. 227-242; and 
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Such reckoning must be made chiefly from two standpoints ; one regarding 
steam power as a straight competitor ; the other considering steam power to 
be used as an auxiliary source to augment the supply of hydraulic power 
during periods of low water. During recent years great advances have been 
made in the art of developing power from coal and the cost of power from 
this source has been very materially cheapened. These subjects, however, 
do not fall within the scope of the present report, but attention is drawn to 
them, because, in the future, the co-ordination of steam power to hydraulic 


power will have to be given much greater economic weight than in 
the past. 


'In a word, too much emphasis cannot be placed upon the necessity for 
giving the fullest possible consideration to all essential factors connected 
with proposed water-power installations before proceeding with actual develop- 
ment. 


Coe There are in Canada an exceptionally great number of lakes, 
Statements many of large size, and it has sometimes been suggested that 
Criticized 


where there are such extensive water areas there probably 
is associated therewith a large amount of water-power. But water is not 
necessarily water-power, and comparisons of water areas in different territories, 
while interesting and valuable for some purposes, are apt to be misleading, 
especially if used—as they have been used—to suggest that the total amount 
of water-power is great owing to the existence of numerous and extensive 
water areas. 


The impossibility of basing estimates upon such considerations may 
readily be perceived. Take, for example, the Nechako River watershed in 
British Columbia, with an area of some 17,900 square miles. The total known 
water area of the province is estimated at about 4,000 square miles. Of this, 
about 1,000 square miles, or 25 per cent, is in the Nechako River water- 
shed, and, although there are several valuable water-powers in this drainage 
basin, yet its waters would only yield about two per cent of the estimated 
water-power of the province. 


What is true of generalizations respecting water areas is also corresponding- 
ly true of watershed areas. The area drained by the Columbia river in the 
- United States, is about 220,300 square miles,* or 7°3 per cent of the total area 
of the United States, excluding Alaska, and yet it has been estimated that 
the Columbia river and its tributaries afford at least one-third of the available 
water-power in the entire United States. Thus, over 30 per cent of the total 
water-power of the United States is associated with less than is per_cent 
of the total area. 


Again, it is unsafe to predicate power resources upon the total descents 
of rivers. This is well illustrated by a comparison between the water-power 


— 


*In addition there is an area of this watershed in Canada of 38,700 square miles. 
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possibilities of two of the larger streams of Vancouver island, Campbell river 


and Nimpkish river. These rivers drain adjacent territories of approximately : 


equal areas and with total descents in the main portions of the river of similar 
amounts. The power possibilities of the Campbell river, however, with 
its concentrated possible developments, may be estimated at about 
100,000 horse-power as contrasted with some 15,000 horse-power for the. 
Nimpkish. © 

Therefore, neither water area, nor watershed area, nor average differences 
of elevation over considerable distances have, necessarily, any specially sig- 
nificant bearing upon estimates of the amount of available water-power, and, 
hence, general statements based upon such considerations must be regarded 
as but indefinite generalities. 


One of the chief dangers in giving undue significance to such generalities, 
is to create or foster in the mind, and especially in the popular mind, a feeling 
of unwarranted assurance that, even though desirable water-power rights are 
being granted by a government, yet there is so much left that no apprehension’ 
need be entertained respecting the amount of power rights being parted with. 
One is apt to forget that the dissemination of such generalities is too often 
part of a plan to make easy the acquisition, by interested parties, of the most. 
coveted privileges. 


For years it was the practice of various interests to issue, through the’ 
daily press and otherwise, for public consumption, statements drawing attention 
to enormous amounts of ‘potential’ water-power. Estimates in the United 
States have ranged all the way from 20,000,000 to 200,000,000 horse-power;. 
the larger figures being based upon theoretical estimates of utilizeable storage. 
No data existed in Canada warranting anything more than a very rough esti-, 
mate, leaving storage out of consideration. 


Pere ton if While such generalities were being disseminated, large power 
Control of interests. were acquiring the rights for the more desirable 
Wieser Power properties. A survey, in both Canada and the United States, 
of power sites most suitable for economic development, shows that most of 
the best sites either have already been developed or are held by various interests 


for future development. Concentration of control, however, has been much — 
more extensive in the United States than in Canada. Some idea of the extent. 


to which concentration of ownership and control by interests has proceeded 
in the United States, is found in the fact that, in 1911, of the total ‘commer- 
cial’ water-power of 2,962,000 h.p. developed and under construction in the 
United States, over 1,800,000 h.p. was controlled to a greater or lesser extent, 
by ten groups of interests. These are as follows :* 


* See Report of Herbert Knox Smith, U.S. Commissioner of Corporations, on Water Power 
Development in the United States, March 14, 1912, Washington, D.C., page 15 ; for significance of 
‘commercial,’ see ibid page S. 
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COMMERCIAL WATER-POWER CONTROLLED BY OR UNDER THE INFLUENCE OF 
COMPANIES OR GROUPS OF INTERESTS EACH HAVING 50,000 h.p. OR MORE 
; ACTUALLY DEVELOPED OR UNDER CONSTRUCTION.* 


Developed | ji Total 
. ; and under | Undevelope 
Companies or groups of interests construction | horse-power Reve: 


horse-power 


General Electric interests : 
(a) Power completely controlled................ 82,860 5,500 88,360 | 
(6) Power coming under General Electric influence 
where there occurs both minority ownership 


of securities and common directors......... 419,060 522,600 941,660 
(c) Power coming under sphere of General Electric] | 
influence through common directorships only 437,195 113,500 550,695 
MovalsnGeneralHlectric croup. . 42.0405 s eee 939,115! 641,600? | 1,580,715 
Stomerccwwiebsteranterests vols. clic d ace oe ee ewes ne 278,067 372,350 650,417 
nvdraulicPower Co. of Niagara Balls... ....des..5.e0- 144,000 20,000 164,000 
IPacniate Cegiek | Dikecieatet Coy wine eee nee O eooaiers tain. c 118,343 | 100,000 218,343 
Clark-Foote-Hodenpyl-Walbridge interests.......:.... 104,300 158,000 262,300 
Southern, Power Co......... AIRE RAN A ol 101,680 104,000 205,680 
SeNMosgan omithvanterests! Jy. ois...) Osa. dk eee ea eee 76,550 96,000 172,550 
Reece ete SoS e wayeNh Wiese. aces ex de Daud gin eines Mo sandal 70,600 16,200 86,800 
WinirecduVidscoumleaiver Power CO. .....a.. sere be chou (RUD! IP rslateniy ocd 65,000 
PRalUinGeMPOweIrM@Omme meets hs. ak ec cheba ues neetes 56,3503 21,300 77,6508” 
Crandmlovalonrci ss: Dahil ate hs Seo Rea Cee 1,821,3054 1,449,4504 | 3,270,7554 


1 Includes 84,700 h.p. also included with Stone & Webster interests and 48,000 h.p. included: 
with Clark-Foote-Hodenpyl-Walbridge interests. 


2 Includes 5,000 h.p. also included with Stone & Webster interests and 75,000 h.p. included 
with Clark-Foote-Hodenpyl-Walbridge interests. 


3 Including 4,500 h.p. belonging to‘the Beaver River Power Co. 
' 4 Does not include power duplicated in General Electric, Stone & Webster, and Clark-Foote- 
Hodenpyl-Walbridge interests. 
' 5 Owing to the interlocking of interests, these totals do not, as they stand, arithmetically give 
the total of the separate figures in the columns. 


This concentration has been proceeding wherever possible. On December 
16, 1914, at the hearings at Washington on the proposed new Water-power 
Bill, designed to provide for the Federal administration of the water-powers 
_ of the United States, Mr. Gifford Pinchot, when appearing before the Committee 
dealing with the bill, made the striking statement that : “‘during the last 
two years the large group of water-power interests increased their control 
of undeveloped water-power in the United States by 2,050,000 horse-power.”’ 
He further stated that : 


“Tn 1911, the ten greatest groups had, developed and under construction, 
1,821,000 h.p.; and in 1913 they had 2,711,000—an increase of 890,000 h.p. 
In 1911, the ten greatest interests held undeveloped 1,450,000 h.p., which had 
risen to 3,500,000 in 1913—an increase of 2,050,000 h.p. in two years. 


“These figures show that, in the last two years, the great power interests 
have increased their control of power held undeveloped more than twice as 
fast as they have increased their control of developed power. . 


*The degree of control varies greatly, as set forth by the Commissioners’ report. 
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“The same preference of the water-power interests for concentrated 

control, rather than for development, may be shown in another way. 
' “Tn 1908, the total developed water-power in the United States was, in 
round numbers, 5,400,000 h.p., and in 1913, it was 7,000,000, an increase of 
about 33 per cent for the five-year period. In 1908, the thirteen greatest 
groups of interests controlled a total of 1,800,000 h.p. developed and un- 
developed, while, in 1913, a smaller number—ten—of the greatest groups — 
controlled a total of 6,300,000 h.p. developed and undeveloped, an increase of 
240 per cent. Thus, concentration in ownership of water-power in the United 
States has increased in the last five years about seven times faster than power 
development. 

“These figures show that, instead of spending their money to develop 
the power sites they had, the great water-power interests have been spending 
the money to acquire and to hold power sites undeveloped, to meet not a 
present, but a future demand. ‘The concentrated control of the undeveloped 


years are now complaining without a shred of justification, except what they 
themselves produced, against the hampering of water-power development.’’* 


The United States Commissioner of Corporations, as a result of his inves- 
tigation into the water-power situation in the United States, drew special 
attention to the maze of inter-relationships ranging from practically joint 
control down to personal association in common directorates, as clearly in- 
dicating a drift on the part of water-power and public utility corporations 
to pass under the control of a few very powerful interests. The Commissioner 
reported : 

‘These connections, some stronger and some weaker, suggest a favourable 
condition for a very small number of men to consolidate very large interests 
whenever they may decide it to their advantage to do so. This interlocking 
of interests through directors, while not necessarily indicating a purpose of 
monopoly, certainly affords an incentive and a means of combination.” 


Legislation, both federal and provincial, makes it difficult to effect such 
extensive concentrations in Canada, but, nevertheless, the corresponding 


menace exists also in this country, and calls for constant watchfulness and 
action against its aggressiveness. 


Storage and Although the presence of numerous lakes does not necessarily 
porns imply the existence of considerable water-power, there is, 


nevertheless, one very valuable feature likely to be associated 
with extensive water areas, namely, the existence of natural reservoirs where 
waters may be impounded for discharge under control. Obviously, water- 
powers directly benefited by such storage reservoirs may be of much greater 
value than other powers not so favoured. This should be taken into special 
consideration when water-powers are being classified according to their econ- 
omic values. 

In British Columbia there are a large number of lakes. Of the known 
lakes, 100 are above 10 square miles in area. Many of these lie in long, narrow 
valleys, and may rather be regarded as river expansions, as, for example, the 
Arrow lakes, where, at high-water, there is a perceptible current in the shallow- 


*See Hearing re Water-Power Bill, pp. 232-3. See note supra. 


WATER-POWER DATA 41 


est parts. A large proportion of the lake area is situated in what has been 
termed the Lake district, which, with the exception of Babine lake and some 
lakes at the head-waters of the Morice river, is nearly all tributary to the 
Nechako river. 


Although there are but few large lakes along the coast, yet a number 
of good reservoir sites are known and many others may yet be found. In 
some of the dryer areas of the province, reservoirs have been created to im- 
pound the whole winter run-off and spring flood flow for the use of irrigation, 
but, not infrequently, difficulty is experienced in procuring sufficient water. 
On the coast, however, corresponding difficulty in replenishing the draft 
upon storage would not be experienced, because, in addition to the heavy 
flow in spring and summer, similar to that experienced in the interior, due 
to the melting of snowfields and glaciers, there is a large flow in the autumn 
and winter seasons resulting from heavier precipitation, especially noticeable 
at the time of the autumn rains. It may be emphasized that the physical 
possibilities for creating storage in British Columbia, are undoubtedly greater 
than will be disclosed, except by special and careful investigation. Along 
the coast especially, the nature of the rock and the formation of many of the 
valleys lend themselves to the construction of satisfactory reservoirs by the 
erection of high dams below small lakes or extensive stretches of low grade 
valleys.* 

When the subject of storage reservoirs is under consideration it should 
not be forgotten that Nature also stores her waters otherwise than in lakes 
and rivers. Forest floors, extensive areas covered with plant growth and the 
great swamps of the country, also glaciers and snowfields, each and all con- 
stitute valuable water reservoirs. In such reservoirs there is a widespread 
and satisfactory distribution of waters which enables Nature to yield her sup- 
plies gradually and as required. A discreet conservation and utilization of 
such reservoirs will generally be found much more desirable than are some 
of the artificially constructed reservoirs, where the liability to accidental 
destruction of dams or other works is always more or less of a menace. 

When utilizing a lake for storage, if the stages which would prevail in a 
state of nature are to be changed, and if the lake is to be maintained for ex- 
tended periods at substantially higher stages, it should be borne in mind that 
it is impossible, with discharge channels as in a state of nature, thus to regulate 
the level of a lake without infringing the rights of riparian owners. For 
example, if a lake is, so far as possible, maintained at, say, the mean or average 
stage existent in astate of nature, and high flood discharge is to be stored in 
the lake, a time will inevitably come when the lake will rise higher than the 
extreme high-water mark in a state of nature. Again, if the stage of a lake 
is raised, say, to its mean water level in a state of nature, and, by having avail- 


*The United States Department of Agriculture, Office of Experiment Stations, has issued 
two valuable publications by Samuel Fortier and F. L. Bixby, relating to the storage of water 
for irrigation purposes, in which will be found descriptions and illustrations, showing methods of 
construction, etc., of various types of dams. The publications are: Earth-fill Dams and Hydrau- 
lic-fill Dams, Washington, D.C., 1912 ; also Timber Dams and Rock-fill Dams, Washington, D.C., 
1912 ;—being Parts I and II of Bulletin, No. 249. 
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able enlarged outlets, is controlled at such stage, then the surplus waters 
discharged must, at times, cause the extreme high-water stage in a state of — 
nature to be exceeded in the water courses into which the lake discharges. 
Without increased capacity of outflow channels, any control of outflow, what- 
soever, must inevitably result in creating higher levels than the highest which 
would have occurred in a state of nature during the given period. Ina word, 
attempts to substantially alter the regimen of waters from their natural con- 
ditions, may result in a serious invasion of riparian rights around storage lakes 
or the water courses below same, OT both.* 

In anticipation of the probable need for providing storage in lakes or for 
the raising of the high-water stages of lakes or rivers, it is very desirable that 
governments, when granting riparian rights on the shores of lakes and rivers, 
should reserve an easement for flowage, extending, say, to a contour at an ele- 
vation at least five or ten feet above extreme high-water mark. High-water 
years usually recur in cycles, and, not infrequently, certain cycles recur in 
periods of fifteen to twenty or twenty-five years. Settlers may come into a 
country and take up land along the shores of inland waters, and frequently, 
through inability to interpret the physical indications along the shores indi- 
cating former stages of high-water, construct buildings and make improve- 
ments upon low-lying areas which are sure to suffer damage upon the recur- 
rence of the next extreme high-water conditions. This is the common exper- 
ience. In 1904, the water reached a stage on Kootenay lake several feet 
above the tops of the railway trains as they now stand at the station. What 
will be the effect of the recurrence of such flood conditions ? Extreme flood 
conditions doubtless will again recur in British Columbia, and those who have 
settled in the lower portions of valleys, or on bench lands that have been flooded 
in earlier years, must expect to suffer serious loss. When times of extreme 
flood conditions do arrive the amount of water retained by such reservoirs 
as are available in British Columbia, will be relatively insignificant. The 
protection against damage must be made by refraining from making perishable 
improvements, such as erecting buildings on lands that are apt to be over- 
flowed, and this is especially true for those lands where physical evidences of 
former high-water stages have been recorded on the shores. With respect 
to flood conditions it may aptly be said, ‘‘The thing that hath been, it is that 


which shall be . ... and there is no new thing under the sun.” 
Enkes of _ The following table gives a list of the larger lakes in British — 
aN Columbia. Many of the lakes have not been instrumentally: 


surveyed, but have been drawn on maps from sketches and 
other information furnished by those who have visited them. There is con- 


*Discussion upon this subject, along with reference to other results consequent upon the’ 
creation of artificial storage, will be found in the report to be issued by the Consulting Engineers 
to the International Joint Commission relating to an investigation which involves the storage 
and regulation of the waters of the Lake of the Woods watershed. In that investigation such 
interests as those of navigation, riparian owners, water-powers, fishing, logging and summer — 
tourists, desired different levels for the lake. It was impossible to decide upon specific levels: 
or ranges of levels which would be equally satisfactory to all parties concerned. It was therefore 
necessary to weigh the advantages and disadvantages for the several interests and endeavour. 
to reach a compromise reasonably satisfactory to all concerned. See footnote page 7. 
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siderable difference between the configuration of lake area as shown on maps 
of different periods. These differences in many cases amount to a large per- 
centage of the area, and result in corresponding differences in estimates pre- 
sented in various reports. 

The areas of the lakes have been measured chiefly from maps of Cariboo 
and adjacent districts, being Map No. 1G, scale 7.89 miles=one inch, 1916; 
Kootenay, Osoyoos and Similkameen districts, being Map No. 1E, scale 7.89 
miles=1 inch, 1915; Southerly portion of Vancouver Island, being Map. No. 
46, scale four miles=one inch, 1913; the map of British Columbia (in four 
sections), scale 17.75 miles=one inch, 1912, and several others. 


LAKES OF BRITISH COLUMBIA OF NET AREA OF 10 SQUARE MILES OR OVER 


Situation of 
Dis- | | outlet Elevationt | Length* | Width* | Area 


trict * . Lake 
Lat. N. |Long. W. 
ee ag SD feet miles miles sq. m. 
Ae ISCIERS TS Re at ean a 50 56 | 119 39 1,357a 39 (2% 54 
HeiAlvexanden (Gresoulart)!... 4... 55 02 | 125 00 7 2 11 
Rae | AGELSOMM ey ralsiaus oie shelahsyein «+ 50 32 | 122 19 846 13 1% 10 
RV PANOLE Ny arama se laylys a oor We bet eee 59 37 | 133 43 | | 2,200 65d 8b ., 406 
T. |Azure (tr. Clearwater)....... 5226) Onur eo, 000 15 14% al 
P.C. |Babine (tr. Skeena)..'........ SS a2 0 lO 4 Dal ag 2222 100c 7 260¢ 
fee Poona partes... asec. ¢<!. bis Dv oreteie 51 17 | 120 40 3,834 11 1% 13 
NoPE ULile tee iaci nts ec ss as + 49 48 | 125 40 728 18 1% 11 
7 jCanim (tr. Clearwatet)....... 51521), 1220736 2,557 16 24% 23 
Nine @harlies(traibeace)es «a. .% 1. - 56 17 | 120 506 2,289 11 2% 15 
F. |Cheslatta (tr. Nechako)...... 53 41 | 125 04 2,800 24 1 15 
Par RIL ON ips oct) wieses gh » 51 39 | 124 06 3,880 48 4 97 
C. |Christina (tr. Kettle)........ 49 02 | 118 13 1532 11 1% 10 
Vien Ghichin(bisearship) ya... -.- - SS elie di24e23 2,413 18 1% 17 
MERI CICAT WATERY welt. shccitie som oe: 52, 13° )-120708 2,480 14 134 16 
F, |Cluculz (tr. Nechako)........] 53 54 | 123 35 2,500 10 je 13 
GrmmC Olimpia eaGic a6 6 Ss ae es sie 50 18 } 115 51 2,652 10 1% 11 
Wet eI COWICMOING Ses. ved des eee ae 48 50 | 124 03 533 20 2 24 
F. |Cunningham (tr. Stuart)..... 54 34 | 125 09 12 1% 12 
Wieee Deasen(trs Wiatd)ic qe... te 58 49 | 130 07 2,660 25 2 25 
K. |Duncan (tr. Kootenay).......| 50 17 | 116 57 1,835 10 1% 10 
Pew |Pahluehs(Gr Iskwt) sas..2...- 57 42-| 129 46 5 2 AQ 
F. |Emerald (tr. Nechako)....... 53 43 | 127 O1 225 Bh 2 38 


* The letters in the first column indicate to which main watershed or district each lake belongs 
as follows: C.—Columbia River watershed (except Kootenay river) ; K.—Kootenay River 
watershed ; F.—Fraser River watershed (except Thompson river) ; T.—Thompson River water- 
shed ; V.I.—Vancouver Island ; P.C.—Mainland Pacific Coast district ; M.—Mackenzie River 
watershed ; Y.—Yukon River watershed. The second column gives, in addition to the names 
of the lakes, the names of the larger streams to which the lakes are tributary. The situation of 
the outlet is given by latitude and longitude. The elevations have been taken from various 
sources, chiefly from the Dictionary of Altitudes of Canada, and from certain maps. The length 
given usually is the maximum along the centre of the lake. The width is the average width of 
the widest part ; in some instances, notably Harrison, Powell and Atlin lakes, the centre of the 
widest part of the lake is occupied by a large island ; in these few cases, the width given is that of 
the widest part of the water surface. 

+ When elevations of high and low water are available, the low water elevation only is given. 
For other levels consult Altitudes in Canada, also latest maps. 

a. Controlled by lumber dam at outlet. 

b. Includes about 1 m. of length and 2 sq. m. of area in Yukon, large island at widest part, 
maximum width of lake 12 m. 

c. Longest and largest lake in British Columbia ; tributary watershed not extensive. | 
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Situation of 


Dis- outlet Elevation | Length | Width Area 
trict Lake 
Lat. N. |Long. W 2 
ae - feet miles miles | sq. m. 
F. |Euchu (tr. Nechako)......... 53 25 | 125 14 2,654 14 14 13 
F.  |Eutsuk (tr. Nechako)........ 53 20 | 126 07 2,790 45 5d 180 
F, |Francois (tr. Nechako)....... 54 01 | 125 00 2,319 60 2% 100 
F. |Fraser (tr. Nechako)......... 54 05 | 124 36 2,192 12 i, 20 
VerriGladyse (tr leslin).s 2.3.5 sae 59 54 | 132 53 2,915 20 2 30 
F. |Great Beaver (tr. Salmon)....| 54 28 | 123 42 18 114 14 
Velen Great @embial acts este) = les). 49 20 | 125 O1 260 22 1% 20 
7) “iGreen (tr. Bonaparte). ........ Sibesioy |) WAL OS 3,428 11 1% 12 
id, lB binE ols Gan nee oe mad Gator 49 18 | 121 48 28 36 3 Ye 84 
T. |Hobson (Upper Clearwater)...| 52 29 | 120 16 19 1 15 
F. |Horsefly (tr. Quesnel) ....... S2e22e allies 26 1% 21 
F. lInzana (tr. Stuart)..........] 54 59 | 124 47 2,260 16 1% 15 
eeilsaach(tre Ouesne!) aoe. ace 53 08 | 120 55 3,180 19 1% 24 
Oe skbet. cis haw Sais Mag eed Fass (See Kinjaskan) 
ilivme| KicitrlOO Mcrae niece © cries cers 50 45 | 120 53 1,009 18 134 44 
NMI REI OTITICC Vato ¢. tisratie st ee ise 6 49 06 | 125 36 12f 24% 24 
PG. ikinaskan (tr. iskat). 0. ...20: 57 35 | 130 12 2,800 11 2 15 
P.C. |Kitlope (Gardner canal)...... Se PA) Tel 2a 30 8 2 12 
RIK OOLENAY s fou cor abowhwde s « 49 29 | 117 20 1,749 66g 3 170 
Mem otchol(tr, flay). seni ne 59 O1 | 121 07 15 7 90 
F. {Lillooet (tr.{Harrison lake)....| 50 03 | 122 31 680 22, 1% 17 
P.C. |Link (Ocean Falls)..........}| 52 22 | 127 48 120h i. 2 10 
CrriLong, (tr, Okanagan) ./....-.. 50 14 | 119 16 12275 13 134 13 
P.C. |Loring (tr. Bulkley).......... 54 01 | 127 14] 2,600 27 4 65 
Orme Lower ATrOW Faye tues ste 49 20 | 117 52 1,382 53 134 60 
T. |Mabel (tr.Shuswap).........| 50 36 | 118 45 1,270 22 1% 24 
T. |Mahood (tr. Clearwater)...... Gil SS |) ay aS 2,081 11 134 15 
P.C. |McAuley (tr. Bulkley)........ Sond One l oven 16 2 30 
M. |McLeod (tr. Parsnip)......... 54 59 | 123 06 2,250 13 1% 11 
P.G.; |\Mesiadin (tr. Nass). ..... 4... 56 03 | 129 23 9 144 10 
M. |Moberly (tr. Peace).......... 55) 52) |e 2hesn 2,050 11 2 20 
T. |Murtle (tr. Clearwater)....... 52 05 | 119 49 3,650 i 2% 21 
F. |Natalkuz (tr. Nechako)....... 53 25 | 125 06 2,647 13 1% 17 
adie AN itech o} als 0a ana a ae a 50331 1127702 35 12 1% 12 
WHIMMING LIne br at ttc, plank seen ates he be 48 40 | 124 51 13 1 - 10 
Orme @lcanaCatiere ccs... ides. ace 49 30 | 119 36 16125 67 3 141 
men @Ootsa(trNecuako).c. «ue ec 53 38 | 125 42 2,670 38 2% 56 
P.C. |Owikano (Rivers,Inlet)....... cys ee: 9 Ws WY 10 30 2 37 
Pee Piancha(treotuart)..4. 105.06 54 37 | 124 29 2,300 14 2% 22 
iS, heey he ea eee 49-21) 122537 Tidal 17 2% 21 
PEG RP LROWelleer yess Nip al scat anne eer 49 52 | 124 36 1602 40 24 45 
DimOuedtie 65... ssc ee cece cn 52 36 | 121 37 | 2,200; 635 | 2% 133 
In SC LOM MIEN oer Meren oie g 4athoehornleree 50 30 | 121 59 14 1 10 
ARS” PS oVeRS Oc aaa 5 eee ere Dace 50 52 | 119 34 1,133 85k 2% 123 
PCa Siotiblagtra ean avy. . scyocsie « 52 54 | 126 12 8 Z 10 
eg) Teh, 2. aa ae 49 45 | 117 28 1,762 25 1% 24 
Wim COLOnUE PLS Ritz. is, 2 ah sale aie 49 18 | 124 56 70 14 1% 19 
ey ul eee sey leveltare teers | ee Ou 1S miata o 231 9 134 10 
i ultimate level........ 49 14 | 122 21 269 18 134° 24 


d. Surface broken by large islands. Maximum width of lake about 12 m. 

e. Large island at widest part, maximum width of lake about 5 m. 

f. Length does not include Clayoquot arm, 8 m. long by 1 m. wide. 

g. Length does not include West arm, 21 m. long by 1 m. wide. 

h. Controlled for storage. 

z. Controlled for storage, large island in centre, maximum width of lake 8 m. 

j. Controlled to some extent by a dam at outlet. Length does not include North arm, 
19 m. long by 1144 m. wide. 

k. Length includes length of various arms. 

*Stave lake: Extreme low level, state of nature, 226-5; extreme high level, state of nature, - 


243-5; normal level, state of nature (with river discharge equal to mean flow), 230-7; estimated 
flow line for maximum economic height of dam, 264, datum is mean sea level. 
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Situation of 


Dis- outlet Elevation | Length | Width |} Area 
trict Lake = 
Lat. N. |Long. W. 
Sei pat ae feet miles miles | sq.m 
HareuiStuart: (tr. Nechako).. 225... 54 26 |°124 16 2,200 46 6 152 
PiemUINIAG MEe Sed ss Roc es Ss ase oe 49 06 | 122 06 9 6 4 14 
Wee lavisin(ts, Lewes)... 0 .cha es 60 15 | 134 15 2,161 651 Z 1162 
eee Wabtsan(tr Nechako)).>... 2... 53 36 | 126 44 2,650 25 3 50 
PCy |Tattapm (tr. Babine) .:.:,...]) 54 23) 125 28 16 13% 23 
wee aliae(traoolatt revs. b os 546 55 04 |} 125 30 2,270 60m 3 150 
F. \Taseko (tr. Chilcotin)........ 51 29 | 123 41 4,200 16 1% 15 
F.  |Tatla (tr. Chilcotin) . ....| 52 05 | 124 10 3,018 21 % 12 
P.C. |Tatlayako (tr. Homathko).... BlS26.n cae 27, 2,423 14 1% 13 
eee Peat (te ONako)..F. 0... 53 30 | 124 08 11 14 13 
M. /Tchentlo (tr. Parsnip)........ 55 12 | 124 47 2,415 22 134 27 
F. |Tchesinkut (tr. Nechako)....| 54 04 | 125 26 2,391 11 134 14 
SIC, WARES Ee is lie Ii ene er 60 29 | 133 17 2,600 83n 3% 156" 
F. |Tetachuck (tr. Nechako).....| 53 22 | 125 38 2,770 18 1% 25 
FL \Tezzeron (tr. Stuart).........| 54 47 | 124 35 DNS 14 3 35 
M. |Thutage (tr. Findlay)........ 56259212705 15 1 14 
F. |Trembleur (tr. Stuart).......] 54 49 | 124 57 2,245 20 3 45 
omet brour ire Koctenay)....,....| 50 34 | 117 t7 2,347 14 1\% 12 
View isaytaa(therbarsiip)> 1.2... Be) 215), WAS) De 12 1 10 
(Sten Upper Arrow. feiss skate 50 08 | 117 49 1,383 47 234 88 
feet DW pper Clearwater... «22... See 
Hobson | | | 
i. Area of lake in B.C. 66 sq. m., in Yukon 50 sq.m. Length in B.C. 45 m. 
m. Additional length of Northwest arm, 22 m. 
mn. Area in B.C. 54 sq. m.; in Yukon 102 sq. m. Length in B.C. 37 m, 
Résumé In this chapter we have now considered some of the broad 


and principles which should guide in connection with decisions 
respecting the proposed development of water-powers; let us 
briefly review these : 


First—Governments have been bestowing increasing attention upon 
the investigation of inland water resources and, during recent years, Canada 
has made great advancement in this work. Such work is essential in order 
to acquaint interested parties with the possibilities of the powers with which 
they may be dealing. 


Second—A number of factors, such as character of use, uniformity of flow, 
the making of but partial development in a manner prejudicial to future 
complete utilization, failure rightly to differentiate between primary power 
and secondary power, etc., have been noted and attention drawn to the neces- 
sity for reckoning with such factors. 


Third—Hydrometric data extending over a sufficient period of time 
should be available, and conclusions involving important procedure should 
not be predicated upon scattered and insufficient records. Topographic 
maps should also be available. 


Fourth—Those interested from the standpoint of the investor may, by 
the expenditure of ordinary effort, place themselves in a position, independ- 
ently, to check and form a judgment respecting some of the basic engineering 
factors involved in any power project under consideration. 
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Fifth—Failure rightly to assemble or interpret essential physical data, 
has been responsible for many serious failures, and has resulted in great finan- 
cial loss. \ ) 


Sixth—No reliance should be placed upon general statements setting forth 
the existence of vast undeveloped water-powers. The total amount of water- 
power capable of economic development is much less than popularly assumed 
and most of the valuable sites are already under development or control by 
various interests. Attention has been directed to the concentration of control 
of water-powers as proceeding rapidly in the United States, and the need has 
‘been pointed out that those interested in the conservation of our water-’ 
powers should be alert to see that the same menace to public welfare does not 
operate in Canada. Much of this concentration of control has taken place 
during a time when general statements representing the existence of large 
reserves of potential water-power were being presented to the attention of 
the public and were receiving general acceptance. 


Seventh—The importance of storage has been pointed out, and the pos- 
sibilities of storage causing damage to riparian owners has been emphasized. 
Government provision for a flowage easement along the shores of lakes and 
rivers, would to some extent protect settlers against loss, and would protect 
the government itself against claims for damage by overflow. 

Many of the features touched upon have been safeguarded in the com- 


prehensive water legislation of the Province of British Columbia—a subject 
dealt with in the following chapter. 


CHAPTER III 


Historical Survey of Water Legislation in British Columbia 


N British Columbia the situation relating to the use of inland waters is a 
complex one. Indeed, no province of the Dominion presents so many 
difficulties in connection with the uses and administration of its waters. 


Adequate understanding of the various rights and privileges which apper- 
tain to the use of the inland waters of British Columbia is impossible unless 
the laws and regulations proclaimed to deal with the early mining conditions 
as they arose and developed in the province in the later ‘fifties’ of last century 
are taken into consideration. 


Since the granting of the first water privileges in the late ‘fifties,’ followed 
‘as they were by rights conferred for agricultural and other purposes, the 
various records and licenses for water have increased, until now, in one form 
or another, upwards of 7,000 records have been issued. It is obvious, there- 
fore, how complex must be the situation which has resulted from the conferring 
of so many rights and privileges, the provisions of which, with respect to terms 
and other conditions, are so diverse. 

In addition to the Ordinances and Regulations which were early issued 
applicable to the use of water, more especially for mining, certain Proclama- 
tions for the alienation and possession of Crown lands contained provisions 
governing the use of water. Many provisions of these earlier enactments are 
still of force, and require to be reckoned with wherever power, irrigation, or 
other projects involving the use of the waters or the lands to which the earlier 
enactments apply, are being developed. It is important, therefore, that the 
early Proclamations, Statutes, Rules and Regulations be clearly understood. 


As needs for water multiplied, provisions governing its usage, chiefly for 
mining and agricultural pursuits, were placed in the Mineral Act, the Placer 
Act and in the Land Act. Besides these main enactments, others, as for 
example, the Water Viewers Act, and the Streams and Water Courses Act, 
were passed, containing provisions applying to special water matters. Sub- 
sequently, with the extension of the various fields to which these Acts applied, 
it was found necessary to amend and consolidate all the various Acts containing 
provisions relating to water. This was first comprehensively done in the 
Water Clauses Consolidation Act, 1897. 


The present Water Act of British Columbia is a voluminous document of 
some 300 sections. It is a noteworthy measure and vests in the Government, 
by statutory laws, the absolute control of the inland waters of the province. 
A well known author, in the last edition of his Law of Irrigation and Water 
Rights, after reviewing the status of water legislation in other countries and 
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having devoted considerable space to the Water Act of British Columbia, : 
respecting this statute, says : . 

“The Water Law is drastic and covers the subject of the title to and the 
‘use of waters in its most minute details. In fact, we consider it one of the 
most effective statutory laws upon the subject in existence, and undoubtedly 
it will stand the test of both time and all the litigation, under the Canadian 
form of government, that may be brought against tea 


Now, it is not possible to possess a comprehensive, nor even an adequate, 
understanding of the water laws of British Columbia, as they to-day exist, 
without a knowledge of the various individual parts of separate Acts which 
constitute component parts of the consolidated laws. In this chapter the 
various governmental water measures are reviewed, briefly, and, as far as 
possible, in chronological order. In making this survey, only the salient 
features of the more important legislation are quoted. Appended to this 
chapter will be found a fuller list of the Proclamations, Rules and Regulations 
and various Acts, as well as the numbers of the sections in these measures 
which contain special reference to water. This table will facilitate more de- 
tailed reference and study. 


Barly Heed, On May 30, 1838, a royal license of exclusive trade was issued 
aedthe _~—stto.: the _Hudson’s Bay Company, for the sole and exclusive 


Hudson’s Bay Co. privilege of trading with the Indians in such parts of North 
America to the northward and to westward of the lands and territories be- 
longing to the United States of America, ‘‘as should not form any part of the 
Crown provinces then existent in North America, or of any lands or territories 
belonging to the United States, or to any European Government, State or 
Power.” 

August 2, 1858, the Imperial Government passed an Act,{ 21-22 Victoria, 
Chap. 99, providing for the government of the colony of British Columbia. 
The Act recited that, as divers of Her Majesty’s subjects had, by license and 
consent of Her Majesty, resorted to and settled on certain wild and unoccupied 
territories on the northwest coast of North America, commonly known by the 
new designation of New Caledonia, and from and after the passing of the Act 
to be named British Columbia, and the islands adjacent, for mining and other 
purposes, it was desirable to make some temporary provision for the civil 
government of such territories until permanent settlement was established, 
and the number of colonists increased. The Act provided that the boundaries _ 
of British Columbia should, for the purposes of the Act, 


* Treatise on the Law of Irrigation and Water Rights, by Cleeson S. Kinney, 2nd Edition, 
4 vols., San Francisco, 1912, Vol. I., p. 384. 


t See also Proclamation, British Columbia, November 19, 1858. 


Author's Note—Copies of the early Proclamations, Ordinances, Rules and Regulations, and 
Statutes of British Columbia are quite rare. In a few instances, in preparing this historical 
survey, it was considered advisable to quote some of the sections in full, partly because of the 
difficulty that would be experienced in consulting some of the Acts, owing to their scarcity. 
The numbers given in the schedule which follows are those contained in the bound copy of the 
early Proclamations on file in the vault of the Attorney-General of British Columbia. A copy 
is also to be found in the Library of Parliament, Ottawa. 


Plate 5 


SIMILKAMEEN RIVER POWER PLANT OF THE DALY REDUCTION CO. 
Showing forebay, steel penstock and power house. Head developed, 67 feet. Hedley, B. C. 
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WESTERN CANADA POWER CO. STAVE FALLS DEVELOPMENT 
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‘“‘Be held to comprise all such Territories within the Dominions of Her 
‘Majesty as are bounded to the South by the Frontier of the United States of 
America, to the East by the main Chain of the Rocky Mountains, to the North 
by Simpson’s River, and the Finlay Branch of the Peace River, and to the West 
by the Pacific Ocean, and shall include Queen Charlotte’s Island, and all other 
Islands adjacent to the said Territories except as hereinafter excepted.”’ 


This Act provided, also, for the appointment of a Governor empowered to 
make provision for the administration of justice, and generally to make, ordain 
and establish all such laws, institutions and ordinances as may be necessary 
for the peace, order and good government of Her Majesty’s subjects in the 
colony. 

On September 2, 1858, the Crown, in so far as the said grant embraced 
or extended to the territories comprised within the colony of British Columbia, 
revoked the license of May 30, 1838, to the Hudson’s Bay Company. The 
revocation stated that : 

‘Whereas, it has appeared to Us expedient that the right of exclusive 
trade with the Indians given by Us, in manner aforesaid, to the Governor 
and Company of Adventurers trading to Hudson’s Bay, and their successors, 
within the territories in the said instrument described, should no longer be 
exercised by them within so much of those territories as is comprised within 
the said Colony of British Columbia. 

“Now, know ye, that We do hereby revoke Our said Grant contained in 
the hereinbefore recited Instrument of the thirtieth day of May, One thousand, 


eight hundred and thirty-eight, in so far as the same embraces or extends to 
the territories comprised within the said Colony of British Columbia ; 


‘“And We do hereby declare that this present revocation of Our said 
Grant shall take effect within the said Colony as soon as it shall have been 
proclaimed there by the Officer administering the Government thereof.” 

The Proclamation for the revocation of the license to the Hudson’s Bay 
Company was issued by the first Governor, James Douglas, on November 3, 
1858. 

November 19, 1858, the Governor issued a Proclamation stating that he 
enacted and proclaimed that each act, matter, or thing bona fide done and 
performed for any of the purposes necessary for the establishment and main- 
tenance of peace, order, and good government, and for the protection of the 
rights of revenue from lands belonging to Her Majesty, prior to the Pro- 
clamation, by the said James Douglas, or any other person, or persons, acting 
under his authority or direction, shall be deemed to be, and to have been, 
valid in law. 

The Act of August 2, 1858, specifically declares that no part of the colony 
of Vancouver’s Island, ‘‘as at present established,” shall be comprised within 
British Columbia for the purpose of the Act. The Act, however, contemplated 
and provided for the possibility of the subsequent incorporation of Vancouver 
Island with British Columbia. Until the union of Vancouver Island and 
British Columbia, on November 19, 1866, two separate and distinct sets of 
Proclamations were issued. 
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i February 14, | 1859, a proclamation was issued relating to the 
Proclamation, = alienation and possession of lands in British Columbia. It 


Feb. 14, 1859 BY 
declared that ‘‘all the lands in British Columbia, and all the 


mines and minerals therein, belong to the Crown in fee.’’* 


And it was further declared by section 6;+ regarding the leading of water, 


that : 

“‘Unless otherwise specially notified at the time of sale, all such sales of 
Crown land shall be subject to such public rights-of-way as may at any time 
after such sale, and to such private rights-of-way, and of leading or using water 
for animals, and for mining and engineering purposes, as may at the time of 
such sale be specified by the Chief Commissioner of Lands and Works.” 


And section 9 provides that : 


“Until further notice gold claims and mines shall continue to be worked 
subject to the existing regulations.” 


August 31, 1859, a Proclamation, the Gold Fields Act, 1859, 
was issued. Section VIII, respecting priority of title, pro- 
vides, subject to certain limitations, that: 

‘In case of any dispute, the title to claims, leases of auriferous earth or 
rock, ditches and water privileges, will be recognized according to the priority 
of registration subject only to any question which may be raised as to the 
validity of any particular act of registration.” 


Proclamation, 
August 31, 1859 


Section XI, in providing for mining leases involving the use of water, 
states that : 


‘*Leases of any portion of the waste lands of the Crown may be granted for 
mining purposes, for such term of years, and upon such conditions as to rent, 
and the mode of working, and as to any water privileges connected therewith, 
and otherwise in each case, as shall be deemed expedient by His Excellency 
the Governor.” 


Section XII, providing for the making of rules and regulations relating 
to water privileges, states that : 


‘“‘In respect to any place or district wherein there shall for the time being 
be no Mining Board as hereinafter described, or any separate mine within such 
place or district, it shall be lawful for His Excellency the Governor, by writing 
under his hand and the Public Seal of the Colony, from time to time to make 
rules and regulations in the nature of by-laws, concerning all matters relating 
to claims and ditch and water privileges, and leases of the auriferous lands in 
the Colony in larger quantities than the claims herein mentioned or referred 
to, and for the registration thereof so far as such matters are not herein defined 
and set forth.”’ 


Section XVI, respecting disputes, further provides that: 


‘“All disputes relating to the title to any mine or claim, or to any part 
of the proceeds thereof, or relating to any ditch or water privilege, or to any 
contract for labour to be done in respect of a ditch or water privilege, mine, 
or claim, or relating to the mode of carrying on the same, or any of them, 


* For interesting reference to early mining activities in British Columbia B Hist 
of British Columbia, chap. XIV. 1a, see begg, fitstory 


} Editor's Note.—The terms ‘section’ and ‘clause’ and Roman numerals or Arabic figures 
are printed as they appear in the original copies. 
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and all disputes concerning partnerships in any mine or claim, may be investi- 
gated, in the first instance, before the Gold Commissioner, having jurisdiction 
as aforesaid, without any limit to the value of the property or subject matter 
involved in such dispute.” 


Rei satend: Pursuant to the passage of the Gold Fields Act, 1859, Rules 
Regulations and Regulations for the Working of Gold Mines were issued 
peptembet ds 185? September 7, 1859. The provisions of these early regulations 
are the first which apply more specifically to the use of waters in British Col- 
umbia, and these may be said to constitute the basis of the present water laws 
of the province. 

A perusal of sections VII to XI, and XVIII and XIX, of the Rules and 
Regulations-clearly shows the scope of this early provincial law, as it relates 
to waters. Section VII declares that, in making application for water privileges: 


“Any person desiring any exclusive ditch or water privilege, shall make 
application to the Gold Commissioner having jurisdiction for the place where 
the same shall be situated, stating for the guidance of the Commissioner in 
estimating the character of the application, the name of every applicant, 
the proposed ditch head, and quantity of water, the proposed locality of dis- 
tribution, and if such water shall be for sale, the price at which it is proposed 
to sell the same, the general nature of the work to be done, and the time within 
which such work shall be complete ; and the Gold Commissioner shall enter 
a note of all such matters as of record.”’ 


Section VIII, respecting rental, provides that: 

“Unless otherwise specially arranged, the rent to be paid for any water 
privilege shall be in each month one average day’s receipts, from the sale thereof, 
to be estimated by the Gold Commissioner with the assistance, if he shall so 
think fit, of a jury.” 


Section 1X, requiring that water applied for must actually be used, states that: 


“If any person shall refuse or neglect to take within the time mentioned 
in his application, or within such further time (if any) as the Gold Commissioner 
may, in his discretion, think fit to grant for the completion of the ditch the 
whole of the water applied for, he: shal], ag.the end of the time mentioned in 
his application, be deemed entitled only tothe quantity actually taken by him, 
and the Gold Commissioner $tial?’make stich entry in the register as shall 
be proper to mark such alteration in the quantity, and may grant the surplus 
to any other person.according to (he ries nezein, laid down for the granting 
of water privileges.”07> > ee AE A ye thea 


Section X’ provides against unreasonable use, or wilful waste, by requiring 
that: 

“Byvery owner of a ditch or water privilege shall be bound to take all 
reasonable means for utilizing the water granted to and taken by him. And 
if any such owner shall wilfully take and waste any unreasonable quantity of 
water, he shall be charged with the full rent as if he had sold the same at a 
full price. And it shall be lawful for the Gold Commissioner, if such offence 
be persisted in, to declare all rights to the water forfeited.” 


Section XI provides for an equabe sale and distribution of water by 
stating that: 

“Tt shall be lawful for the owner of any ditch or water privilege to sell 
and distribute the water conveyed by him to such persons, and on such terms 


. 


as they may deem advisable, within the limits mentioned in their application. 


4 
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Provided, always, that the owner of any ditch or water privilege shall be bound : 


to supply water to all applicants, being free miners, in a fair proportion, and 
shall not demand more from one person than from another, except when the 
difficulty of supply is enhanced. Provided, further, that no person, not. 
being a free miner, shall be entitled to demand to be supplied with water at 
alle 


Section XVIII respects the rights of other water users by stating that: 


‘““Any person desiring to acquire any water privilege shall be bound to 
respect the rights of parties using the same water, at a point below the place 
where the person desiring such new privilege intends to use it.” 


Section XIX further provides for rights of priority by requiring that: 


‘‘Any person desiring to bridge across any stream or claim or other place 
for any purpose or to mine under or through any ditch or flume, or to carry 
water through or over any land already occupied by any other person may 
be enabled to do so in proper cases, with the sanction of the Gold Commissioner. 
In all such cases the right of the party first in possession whether of the mine 
or of the water privilege is to prevail, so as to entitle him to full compensation 
and indemnity. But wherever due compensation by indemnity can be given, 
and is required, the Gold Commissioner may sanction the execution of such 
new work on such terms as he shall think reasonable. ’ 


It will be seen that these early enactments embrace a principle basic to 
the provisions of the Water Act in the form in which it is now of force in British 
Columbia. That is, what may be termed the principle or doctrine, of beneficial 
Use. 

It will also be observed that no one party was permitted to usurp rights 
to the unjust exclusion of the rights of others. Note, for example, the state- 
ment in section IX, that, if any person failed to use the water covered by his 
application, the Gold Commissioner could restrict him to the quantity actu- 
ally taken. Every owner of a ditch or water privilege was bound to take all 
reasonable means for utilizing the water granted to him. In fact, the wise 
principle that the water must not only -be used, but economically and bene- 
ficially used, is clearly present ‘in. these, early, regulations ; and this doctrine 
has carefully been retained in thetater water-acts.‘«': i 


. 


: January 4, 1860, a Proclamation relating to the acquirement 
Proclamation, e] Pe SP re een SE AUREL Cer i ae : 
January 4, 1860 fF land in Britisn Columbia wa's‘issued.: «Section 16, relating 
‘ to the carrying of water upon, under Greover‘land, enacts that : 


“Water privileges, and the right of carrying water for mining purposes, 
may, notwithstanding any claim recorded, purchase or conveyance aforesaid, 
be claimed and taken, upon, under or over the said land, so pre-empted or 
purchased as aforesaid, by free miners requiring the same, and obtaining a 
grant or license from the Gold Commissioner, and paying a compensation for 
waste or damage to the person whose land may be wasted or damaged by such 


water privilege, or carriage of water, to be ascertained, in case of dispute, in 
manner aforesaid.’ 


Rulesand January 6, 1860, Rules and Regulations for the Working of 


Regulations, Gold Mines, i 
January 6, 1860» seco were issued supplementary to those of September 


provided that : 


Section VI, respecting the measurement of water,. - 
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“Tn order to ascertain the quantity of water in any ditch or sluice, the 
following rules shall be observed, w2z., 


“The water taken into a ditch shall be measured at the ditch head. No 
water shall be taken into a ditch except in a trough whose top and floor shall 
be horizontal planes, and sides parallel vertical planes : such trough to be 
continued for six times its breadth in a horizontal direction from the point at 
which the water enters the trough. The top of the trough to be not more 
than 7 inches, and the bottom of the trough not more than 17 inches below the 
surface of the water in the reservoir, all measurements being taken inside 
the trough and in the low water or dry season. The area of a vertical transverse 
section of the trough shall be considered as the measure of the quantity of 
water taken by the ditch. 


“The same mode of measurement shall be applied to ascertain the quantity 
of water running in a trough or out of any ditch.” 


ancouverisiand Section XVIII of a Proclamation for the colony of Vancouver 
Proclamation, Island, issued February 19, 1861, provides for the saving of 
February 19, ot Sais ‘ 

water privileges for mining purposes. It states that : 


“Water privileges, and the right of carrying water for mining purposes, 
may, notwithstanding any claim recorded, certificate of improvement, or 
conveyance aforesaid, be claimed and taken upon, under, or over the land, so 
pre-empted by miners requiring the same, and obtaining a grant or license 
from the Surveyor-General in that behalf, and paying a compensation for 
waste or damage to the person whose land may be wasted or damaged by 
such water privilege or carrying of water, to be ascertained in case of dispute 
by a jury of six men in manner aforesaid.” 


Pre-emption In a Proclamation, the Pre-emption Consolidation Act, 1861, 
Consolidation issued August 27, 1861, sec. XXVII was essentially the same as 
mcr sO! sec. 16 of the Proclamation of January 4, 1860, already quoted. 
Rules and September 29, 1862, the Rules and Regulations under the Gold 
Bee eciber 39) Fields Act, 1859, were supplemented by further sections pro- 
1862 viding for cases in which roads or works come into conflict with 


ditches, or other mining rights. The new sections, having relationship to the 
exercise of water privileges, are comprised in sections VIII to XII inclusive, 
and are as follows : 


Respecting the disposal of surplus water, section VIII provides that : 


‘The owners of every ditch, water privilege, or mining right, shall at their 
own expense construct, secure, and maintain all culverts necessary for the 
passage of waste and superfluous water flowing through or over any suc ditch, 
water privilege, or right, except in cases where a natural stream or river applic- 
able or sufficient for the purpose exists in the immediate vicinity.” 


Section IX, respecting safety of ditch constructions, requires that : 


“The owners for the time being, not being the Government, of any ditch, 
or water privilege, shall construct and secure the same in a proper and sub- 
stantial manner, and maintain the same in good repair, to the satisfaction 
of the Gold Commissioner, and so that no damage shall occur during their 
ownership thereof to any road or work in its vicinity from any part of the works 
of such ditch, water privilege, or right giving way by reason of not being so, 

_as aforesaid, constructed, secured, or maintained.” 
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Section X states that : 


‘““The owners of any ditch, water privilege, or right, shall be liable, and 
shall make good, in such manner as the said Gold Commissioner shall determine, 
all damages which may be occasioned by or through any parts of the works 
of such ditch, water privilege, or right giving way as aforesaid, and the same 
may be recovered before a Magistrate in a summary manner.”’ 


Section XI, respecting the publication of notice, states that : 


“The publication of any written notice to the party intended to be affected 
thereby in two consecutive issues of the Government Gazette, or any newspaper 
circulating in the Colony, or by affixing the same for seven days on some 
conspicuous part of any premises referred to in any such notice, shall be deemed 
good and sufficient notice for all purposes under the said Gold Fields’ Act, 
1859, and any Rules and Regulations made in pursuance thereof.”’ 


And section XII provides for public right-of-way by requiring that : 


‘“‘Nothing herein contained shall be construed to limit the right of the 
Chief Commissioner of Lands and Works to lay out from time to time the 
public roads and ways of the Colony across, through, along, or under any ditch, 
water privilege or mining right, in any unsurveyed Crown land, without 


compensation, doing as little damage as conveniently may be in laying out the 


same.” 
Rules and February 24, 1863, the Rules and Regulations issued in con- 
. Regulations, formity with the Gold Fields Act, 1859, were further amended 


February 24, 1863 . 44 supplemented. 


Section IV, requiring that water shall be available, states : 


“In addition to the above rights, every registered free miner shall be 
entitled to the use of so much of the water flowing naturally through or past 
his claim as shall in the opinion of the Gold Commissioner be necessary for the 
due working thereof.” 


Section V, respecting exclusive water privileges, requires that : 


“Where application is intended to be made for the exclusive grant of any 
surplus water to be taken from any creek or other locality, every such applicant 
shall in addition to the existing requirements affix a written notice of all the 
particulars of his application upon some conspicuous part of the premises to 
be affected by the proposed grant, for not less than 5 days before recording 
the same. 

“The Gold Commissioner, upon protest being entered or for reasonable 
cause, shall have power to refuse or modify such application or grant either 
partially or entirely, as to him shall seem just and reasonable. 

‘Every exclusive grant of a ditch or a water privilege in occupied or 
unoccupied creeks, shall be subject to the rights of such registered free miners 
as shall then be working, or shall thereafter work, in the locality from which 
it is proposed to take such water.” 


; March 25, 1863, the Gold Fields Act, 1859, was amended. 
Gold Fields Act, 


1863 Sections IV and V, above quoted, appeared in the same form, 
but separated and numbered as sections 3, 4)*Sand76: 


oe The Mining Drains Act, 1864, of February 1, was an ordinance 
Act, 186 4 ras —_ to promote the drainage of mines. It provides, under section IX, 
that “‘no such grant, or license, or agreement therefor, shall be 


eS Oe 


/ 
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valid unless the same shall contain a reservation of the public rights-of-way 
and water, in such manner, direction, and extent as the Gold Commissioner 
shall from time to time direct,” and it was declared to be lawful for the Gold 
Commissioner of any district in the Colony, upon proper application, to grant 
full license and authority to any free miner or miners, company, or companies 
of free miners, to enter into and upon any lands in British Columbia, for the 
purpose of constructing a drain or drains for the drainage of mining ground. 


The Gold Fields Act, 1864, assented to February 26, further 

enor amends the Gold Fields Act of 1859. This new ordinance 

devotes considerable attention to who shall constitute a ‘bed- 

rock flume company,’ and to the rights and privileges, limitations and restric- 

tions under which such a company may operate. Section 10 defines a “bed- 
rock flume company,’ as follows : 


“Three or more free miners may constitute themselves into a bed-rock 
flume company within the meaning of this Act, and when duly authorized, 
as lastly hereinbefore mentioned, may enter upon any river, creek, gulch, 
ravine, or other water course in the Colony, for the purpose of constructing 
and laying a bed-rock flume therein, and when not otherwise expressed in such 
authority as aforesaid, with the rights and privileges and under the limitations 
and restrictions hereinafter specified.” 


Section 16, relating to rivers, creeks, etc., which are not deemed to be 
abandoned, states that : 


“Any portion or part of any river, creek, gulch ravine, or other water 
course having four or more free miners per mile legally holding and bona fide 
not colourably working claims, on such stream, gulch, ravine, or water course, 
shall not be deemed ‘abandoned’ within the meaning 0: this Act, but in such 
case any bed-rock flume company desiring to run a flume through such portion 
or part of such stream, gulch, ravine, or water course, shall be governed by the 
following clauses of this Act.” 

Nita LHe Inland Navigation Ordinance, 1864, assented to May 4, 
ricete Teer relates to the navigation of inland waters. In sections XVI 
and XVII, provision is made for the description and pro- 

visional definition of what may constitute ‘inland waters’ within the purview 


’ of the ordinance. The sections are as follows : 


Section XVI provides that : 

“Tn case of any doubt hereafter arising as to what shall be deemed to be 
inland waters within the meaning of this Ordinance, and for the purposes 
thereof, it shall be lawful for the Governor, or other Officer aforesaid, by any 
order to be published in the Government Gazette, more particularly to define 
the same.” 


Section XVII provides that : 

“Tn the absence of any such order, all harbours, rivers, lakes, inlets, and other 
navigable waters within the ordinary coast line of the colony, from headland 
to headland, disregarding irregularities shall be deemed to be inland waters 
_ for the purposes of this Ordinance.” 
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re. March 28, 1865, an Ordinance was passed to amend and con- 
Ceaneneentees solidate the Gold Mining Laws. This consolidation represents 
a marked advance in the evolution of the provincial law re- 

lating both to mining and to the use of water. 

The Act, itself, as does the present Water Act, declares that it is to be 
divided into certain parts. These are as follows: The first part relates to 
the appointment of Gold Commissioners and their jurisdiction ; the second 
to free miners and their privileges ; the third to the registration of claims and 
free miners’ general rights ; the fourth to the nature and size of claims; the 
fifth to bed-rock flumes ; the sixth to the drainage of mines ; the seventh to 
mining partnerships and limited liability ; the eighth to administration ; the 
ninth to leases ; the tenth to ditches : the eleventh to mining boards and their 
constitution ; and the twelfth to the penal and saving clauses. Under the 
tenth heading of ‘Ditches’ we find assembled in twenty-seven clauses the 
chief provisions relating to the application for and use of water. 

This Ordinance, while bestowing the maximum amount of latitude to 
bona fide applicants for, and to users of, water, nevertheless most definitely 
maintains the doctrine of beneficial use. The right of the Government, from 
time to time, to lay out the public roads of the colony across, through, along, 
or under any ditch, water privilege, or mining right in any unsurveyed Crown 
land, without compensation, is expressly reserved. Every owner of a ditch, 
or water privilege, is required to construct his works in a proper and secure 
manner, and is made liable for any damage resulting from failure in this respect. 
The priority of water privileges in any way being lawfully enjoyed by any 
person, is to be fully respected, but provision is made whereby persons in need 
of water must receive same on fair terms, if available for purchase from the 
owner of any water privilege. 

Some of these matters, so characteristic of provisions in the present Water 
Act, may best be understood by quoting from a few sections of this important 
Ordinance. Section 29, respecting the use of surplus water, provides that : 

“Every registered free miner shall be entitled to the use of so much of 
the water naturally flowing through or past his claim, and not already lawfully 
appropriated, as shall, in the opinion of the Gold Commissioner, be necessary 
for the due working thereof.”’ 

Subject to certain requirements with respect to an application, such as, 
that it shall be in writing ; a deposit accompany it ; and that sufficient public 
notice be given, section 99 provides that : : : 

“Tt shall be lawful for the Gold Commissioner, upon the application 
hereinafter mentioned, to grant to any person for any term not exceeding five 
years, the right to divert and use the water from any creek, stream, or lake, 
at any particular part thereof, and the rights-of-way through and entry upon 
any mining ground in his district, for the purpose of constructing ditches and 
flumes to convey such water.” 

With respect to the rights of priority, section 104 provides that : 


_ Every grant of a ditch, or water privilege in occupied creeks, shall be 
subject to the right of such registered free miners as shall at the time of such 
grant be working on the streams above or below the ditch head, and of any 
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other person or persons whatsoever who are then in any way lawfully using 
such water, for any purpose whatsoever.” 


That the water shall not only be used beneficially, but also that it shall 
not be wilfully nor unreasonably wasted, is provided for by section 108, which 
_ states: ~" 

“Every owner of a ditch or water privilege shall be bound to take all 
reasonable means for utilizing the water granted and taken by him. And if 
any such owner shall wilfully take and waste any unreasonable quantity of 
water he shall be charged with the full rent as if he had sold the same at a full 
price. And it shall be lawful for the Gold Commissioner, if such offense 
be persisted in, to declare all rights to the water forfeited.” 


Section 109 provides for a fair distribution of water to other free miners : 


‘It shall be lawful for the owner of any ditch or water privilege to dis- 
tribute for use the water conveyed by him to such persons, and on such terms 
as he may deem advisable, within the limits mentioned in their application. 
Provided, always, that the owner of any ditch or water privilege shall be bound 
to supply water to all applicants being free miners, in a fair proportion, and shall 
not demand more from one person than another, except where the difficulty 
of supply is enhanced.”’ 


With respect to the measurement of water, section 112 states : 


‘“‘In measuring water in any ditch or sluice, the following rules shall be 
observed :—The water taken into a ditch shall be measured at the ditch head 
with a pressure of seven inches. No water shall be taken into a ditch except 
in a trough placed horizontally at the place at which the water enters it.. The 
aperture through which the water passes shall not be more than ten inches high. 
The same mode of measurement shall be applied to ascertain the quantity of 
water running out of any ditch into any other ditch or flume.” 

The quotations just given demonstrate the direct influence these early 
provisions have had upon those which, to-day, are included in the present 
Water Act. 

; April 11, 1865, the Land Ordinance, 1865, was enacted. It 

pene EOS repealed the Mining District Act, 1863, and the Pre-emption 

Consolidation Act, 1861. This new Ordinance, which, it will 

be noted, is respecting ‘land,’ sets forth some very important provisions re- 

lating to waters. First, section 8, relating to the preservation of rights-of-way, 
provides that : 


“Unless otherwise special y notified at the time of sale, all Crown lands 
sold shall be subject to such public rights-of-way as may at any time after 
such sale be specified by the Chief Commissioner of Lands and Surveyor 
General, and to such private rights-of-way, and of leading or using water for 
animals, and for mining and engineering purposes, as may at the time of such 
sale be existing.” 


Section 24, with respect to the possible use of water courses, or such other 
natural objects as boundaries, provides that : 


“Where the land sought to be acquired is in whole or in part bounded 
by mountains, rocks, lakes, swamps, or the margin of a river, or by other 
natural boundaries, then such natural boundaries may be adopted as the 
boundaries of the land sought to be acquired, and in such case it shall be 
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sufficient for the claimant to show to the satisfaction of the Stipendiary 
Magistrate of the district, that the said form conforms as nearly as circum- 
stances permit to the provisions of this Ordinance.” 


Regarding the saving of miners’ rights, section 40 provides that: _ 

‘‘Nothing herein contained shall be construed as giving a right to any 
claimant to exclude free miners from searching for any of the precious minerals, 
or working the same; but in case of any entry being made upon lands held 
as aforesaid, full compensation shall be made, or adequate security therefor 
be given, to the satisfaction of the Stipendiary Magistrate of the district, 
prior to such entry, to the occupant for any loss or damage he may sustain by 
reason of any such entry ; such compensation to be determined by the Stipen- 
diary Magistrate or Gold Commissioner of the district, with or without a jury 
of not less than five, in the discretion of such Magistrate or Commissioner.” 

And more particularly, under the heading of ‘ Water,’ it makes provisions 
which are so important that sections 44 to 50, inclusive, are here quoted in full. 


Section 44, providing for the diversion of water, states that : 


““Every person lawfully occupying and bona fide cultivating lands may 
divert any unoccupied water from the natural channel of any stream, lake, or 
river adjacent to or passing through such land, for agricultural and other 


purposes, upon obtaining the written authority of the Stipendiary Magistrate. 


of the district for the purpose, and recording the same with him, after due 
notice as hereinafter mentioned, specifying the name of the applicant, the 
quantity sought to be diverted, the place of diversion, the object thereof, and 
all such other particulars as such Magistrate may require.” 


Section 45 provides for the giving of notice by requiring that : 


‘Previous to such authority being given, the applicant shall post up in a 
conspicuous place on each person’s land through which it is proposed that the 
water should pass, and on the district court house, notices in writing, stating 
his intentions to enter such land, and through and over the same to take and 
carry such water, specifying all particulars relating thereto, including direction, 
quantity, purpose, and term.”’ 


Section 46, respecting priority of right, states that : 


‘Priority of right to any such water privilege, in case of dispute, shall 
depend on priority of record.” 


Section 47 provides for the carrying of water by requiring that : 


“The right of entry on and through the lands of others for carrying water 
for any lawful purpose, upon, over, or under the said land, may be claimed 
and taken by any person lawfully occupying and bona fide cultivating as 
aforesaid, and (previous to entry) upon paying or securing payment of com- 
pensation as aforesaid, for the waste or damage so occasioned, to the person 
whose land may be wasted or damaged by such entry or carrying of water.” 


Sections 48 and 49 provide for the settlement of disputes. It is stated 
that : 


__ “In case of dispute, such compensation or any other question connected 
with such water privilege, entry, or carrying, may be ascertained by the Stipen- 
diary Magistrate of the district in a summary manner, at the option of either 


of the contending parties, either with or without a jury of five men, to be 
summoned as in ordinary cases. . 
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| “Tt shall be lawful for such:Magistrate, by an order under his hand, directed 

to the Sheriff or Deputy Sheriff, to summon a jury for such purpose, and in 
the event of non-attendance of any persons so summoned, he shall have power 
to impose a fine not exceeding five pounds.” 


Section 50 provides for the exercise of water privileges by stating that : i 


_ “Water privileges for mining or other purposes, not otherwise lawfully 
appropriated, may be claimed, and the said water may be taken upon, under, 
or over any land so pre-empted or purchased as aforesaid, by obtaining a 
grant or license from the Stipendiary Magistrate of the district, and previous. 
to taking the same, paying reasonable compensation for waste or damage 
to the person whose land may be wasted or damaged by such water privilege 
or carriage of water.” 

ue A private act, The Williams Creek Flume Ordinance, 1866, 
Williams Creek : : : 
Midane’ Ordinance es passed March 16, 1866. It granted certain exclusive rights 

relating to water, right-of-way, and land, and, although it has 
had an important bearing on certain cases in the law courts, yet it is not neces- 
sary, here, to do more than direct attention to it. 


As a result of the division into two colonies, with separate 
governments, 12,000 or 13,000 white inhabitants were taxed 
nearly $95.00 per capita per annum. Loans for British Col- 
-umbia were only negotiable at excessive rates of interest. The Imperial 
Government, therefore, decided to unite them. By the British Columbia Act, 
November 19, 1866, the Crown colonies of Vancouver Island and British 
Columbia were united. The Union Act provided that existing ordinances were 
to remain in force until otherwise determined by law, with certain specified 
exceptions respecting customs revenues and appointments. 


an The Gold Mining Ordinance, 1867, being Proclamation No. 34, 
Piiaues 1367 passed April 2, 1867, need not, here, be specially reviewed, 
because, respecting water, its provisions correspond in text to 

the Gold Mining Ordinance of 1865 above referred to. 


; In the Land Ordinance, 1870, June 1, various Acts relating to 

pend rcinance rhe disposal and regulation of Crown land in British Columbia 
were amended and consolidated. The following ordinances 

and proclamations, relating to the disposal and regulation of Crown lands, 
were repealed : Act dated February 14, 1859; Act dated January 4, 1860 ; 
Act dated January 20, 1860 ; Pre-emption Amendment Act, 1861; the 
Country Land Act, 1861 ; Pre-emption Purchase Act, 1861; Pre-emption 
Consolidation Act, 1861 ; Mining District Act, 1863 ; Land Ordinance, 1865 ; 
Pre-emption Ordinance, 1866 ; Pre-emption Payment Ordinance, 1869 ; and 
the Vancouver Island Land Proclamation, 1862. But such repeal was not to 
prejudice or affect any rights acquired, or payments due, or forfeitures or 
penalties incurred prior to the passing of this ordinance in respect of any land 
in the colony. . 
In the Land Ordinance of 1870, sections XXX to XX XVII, inclusive, 
relate particularly to water. Sections XXX to XXXV, inclusive, are prac- 


Union of the 
Colonies 
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tically identical with, and correspond in numeral sequence to, sections 44 
to 50 of the Land Ordinance, 1865, and which have been above quoted. 


Section XXXVI, of the Ordinance of 1870, in effect declares recorded 
water privileges to be appurtenant to land acquired by pre-emption right. 
The section states : 

‘All assignments, transfers, or conveyances of any pre-emption right, 
heretofore or hereafter acquired, shall be construed to have conveyed and 
transferred, and to convey and transfer, any and all recorded water privileges 
in any manner attached to or used in the working of the land pre-empt:2d.”’ 


Section XXXVII empowers the Commissioner to forfeit water rights if 
the owner of such is wilfully taking and wasting an unreasonable quantity of 
water. 


Revised Laws, In the Revised Laws of British Columbia, 1871, No. 90,* 
British Columbia, sections 106 to 132, inclusive, practically consolidate the 
paz law of water, relating to ‘mining’; and No. 144,f sections 30 


to 37 are a corresponding consolidation for the law of water relating to 
‘land.’ 


Land Ordinance April 11, 1872, the Land Ordinance of 1870 was amended by 
Amendment Act the Land Ordinance Amendment Act, 1872. The provisions 
pede of the Amending Act are important. The doctrine of bene- 
ficial use is enlarged upon and is clearly set forth in sections 2, 3 and 4. 


Section 2 provides for the obtaining of written authority to divert water 
for necessary uses. It requires that : 


“Every person lawfully entitled to hold a pre-emption under the said 
ordinance, and lawfully occupying and bona fide cultivating lands, may divert 
so much and no more, of any unrecorded and unappropriated water from the 
natural channel of any stream, lake, or river adjacent to or passing through 
such land, for agricultural or other purposes, as may be reasonably necessary 
for such purposes, upon obtaining the written authority of the Commissioner 
of the district to that effect, and a record of the same shall be made with him, 
after due notice as in the said ordinance mentioned, specifying the name of 
the applicant, the quantity sought to be diverted, the place of diversion, the 
object thereof, and all such other particulars as such Commissioner may 
require ; for every such record the Commissioner shall charge a fee of two 
dollars ; and no person shall have any exclusive right to the use of such water, 


whether the same flow naturally through or over his land, except such record 
shall have been made.” ; 


No exclusive rights may be acquired except as provided by section 3, 
which states : 


“The owner of any water privilege or right acquired by record, shall have 
no exclusive right to the water privilege so recorded, until he shall have con- 
structed a ditch for conveying the water to the place where it is intended to be 
used. And in case any such ditch shall not be of sufficient capacity to carry 
the quantity of water recorded by the owner of such ditch, then the exclusive 
right of such owner shall be limited to the quantity which such ditch may be 


* No. 90, 1871, is essentially the Gold Mining Ordinance, 1867. 
t No. 144, 1871, is essentially the Land Ordinance, 1870. 
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capable of carrying, notwithstanding such record, until such ditch shall be 
enlarged so as to be capable of carrying the quantity of water recorded by 
such person.”’ 


Wilful waste of any quantity of water is declared to be a misdemeanor. 
‘Thus, section 4 states that : 


‘Any owner of any ditch or water privilege who shall wilfully waste any 
quantity of water, by diverting any more of it from its natural course, through 
any ditch or otherwise, than the quantity actually required by him for irrigation 
or any other purpose, shall be deemed guilty of a misdemeanor, and shall be 
punished by a fine not exceeding one hundred dollars for each such offence, 
to be recovered before a Justice of the Peace, Stipendiary Magistrate, or Com- 
missioner, in a summary manner, and in default of payment by distress ; and 
no owner of any first record to any ditch or water right shall have any right 
to interfere with or prevent the construction of any dams, breakwaters, or other 
improvements made or hereafter to be made for the purpose of saving or 
economising the water of any creek, lake, or water-course of any kind ; provided 
that the construction or use of such dam or breakwater does not nor will divert 
such water from its proper channel, at the point or place where such owner 
takes the water used by him into his ditch or channel. Provided also that the 
construction and use of such dam or breakwater shall not injure the source 
from which such water is taken, or the property of any party or parties, by 
backing water, flooding, or otherwise. _ Provided also that all disputes arising 
upon any matter or thing in this clause contained, shall be decided in a summary 
manner before any Justice of the Peace, Stipendiary Magistrate, or Com- 
missioner, who shall have full power to make such decision as shall seem to 
him to be just and equitable.” 


Land Ordinance Phe Land Ordinance of 1870 was further amended February 
Amendment Act, 21, 1873. In section 7, the amending Act refers to the 
pees posting of notice respecting water record, and, in section 19, 
to dyking, draining and irrigation. 


Regarding the posting of notice, section XXXI, of the Act of 1870, was 
repealed, and in lieu thereof, section 7 of the amending Act of 1873 states 
that : 


“Previous to such authority being given, the applicant shall post up in a 
conspicuous place on each person’s land to be affected by the proposed diversion 
of any stream, lake, or river, and on the district court house, notices in writing 
stating his intention to enter such land and through and over the same to take 
and convey and divert such water (as the case may be), specifying all particulars 


relating thereto, including direction, quantity, purpose, and term.”’ 


Section 19, relating to the sale of vacant Crown land, states that : 


“Tt shall be lawful for the Lieutenant-Governor in Council to sell any 
vacant lands of the Crown, or make free grants thereof, to any person or 
company, for the purpose of dyking, draining, or irrigating the same, subject 


to such regulations as the Lieutenant-Governor in Council shall see fit.”’ 

Drainage, Dyking February 21, 1873, the Drainage, Dyking and Irrigation Act, 
and Irrigation 1873, was passed to provide for the dyking and draining of 
mosis marsh, swamp or meadow lands. Provision was made by 
which proprietors of such lands might appoint commissioners, who, under the 
‘Act, were empowered to carry on work for reclaiming such lands. Provision 
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was also made for assessing the owners, or occupiers, of such lands for any 
expenses incurred by the commissioners for dykes, weirs, drains, ditches, 
flumes, flood-gates or breakwaters. 

While this Act is not directly associated with the present Water Act, and 
hence not strictly within the purview of this historical survey, nevertheless, on 
account of the character of the Act itself, it is expedient just to direct attention 
tote | 
The Public Works Act, 1872, April 11, subject to certain re- 


en panterke strictions, provides that the Liewtenant-Governor in Council 
; -may acquire and take possession “‘of any land, or real estate, 
streams, waters, water-courses . . . in his judgment necessary for the use, 


construction, or maintenance of any public work or building, or for the en-. 
largement or improvement of any public work, or for obtaining better access: 


thereto.’’ (See sections 1, 2, 3, 4, and 6.) 

By the Public Works Extension Act, 1873, chap. 9, February 21, the Chief 
Commissioner of Lands and Works is declared to have control over provincial 
waters not under the control of the Dominion Government. Subject to com- 
pensation (see section 19), or arbitration (see section 20), the Chief Commis- 


sioner may acquire, if neccessary by expropriation, possession of streams, 


waters, or water-courses. Section 6 of the Act states that : 


* All land, streams, water-courses, and property, real or personal, heretofore | 
or hereafter acquired for the use of public works ; all locks, dams, hydraulic. 


and other works for improving the navigation of any water; all hydraulic 
powers created by the construction of any public works ; all roads and bridges ; 
all public buildings ; all drains, drainage and irrigation works, and all property 
heretofore or hereafter acquired, constructed, repaired, maintained or improved 
at the expense of the Province, and not under the control of the Dominion 
Government, shall be and remain vested in Her Majesty and under the control 
of the Chief Commissioner of Lands and Works.”’ 


nee March 2, 1874, by chap. 2, the Land Act, 1874, the land 
Cea? 1874, Jaws were amended and consolidated; The Land Ordinance, 
1870, and all Proclamations, Statutes, Ordinances, and Acts, 


thereby repealed; the Land Ordinance Amendment Act, 1872; and the Land 


Ordinance Amendment Act, 1873; were repealed. 


Section 48, relating to who may divert waters, provides that : 


““Every person lawfully entitled to hold land under this Act, or under 
any former Act, Ordinance, or Proclamation, and lawfully occupying and 
bona fide cultivating lands, may divert so much and no more of any unrecorded 
and unappropriated water from the natural channel of any stream, lake, or 
river adjacent to or passing through such land, for agricultural or other 


purposes, as may be reasonably necessary for such purposes, upon obtain- 


ing the written authority of the Commissioner of the district to that effect, 


and a. record of the same shall be made with him, after due notice, as: 


herein mentioned, specifying the name of the applicant, the quantity sought 
to be diverted, the place of diversion, the object thereof, and all such other 
particulars as such Commissioner may require ; for every such record the 
Commissioner shall charge a fee of two dollars ; and no such person shall have 
any exclusive right to the use of such water, whether the same flow naturally 
through or over his land, except such record shall have been made.” 
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Section 49, respecting the giving of notice, provides that : 


- “One month previous to such authority being given, the applicant ‘shall 
post up in a conspicuous place, on each person’s land to be affected by the 
proposed diversion of any stream, lake, or river, and on the District Court 
House, notices in writing, stating his intention to take, and conyey, and divert 
such water (as the case may be), specifying all particulars relating thereto, 
including direction, quantity, purpose, and term.” 


Section 50, relating to the acquirement of exclusive privilege, requires that : 


“The owner of any water privilege or right acquired by record, shall 
have no exclusive right to the water privilege so recorded, until he shall have 
constructed a ditch for conveying the water to the place where it is intended 
+o be used. And in case any such ditch shall not be of sufficient capacity to 
carry the quantity of water recorded by the owner of su h ditch, then the 
exclusive right of such owner shall be limited to the quantity which such ditch 
may be capable of carrying, notwithstanding such record, until such ditch shall 
be enlarged so as to be capable of carrying the quantity of water recorded by 
such person.” 


Section 51 is the same as section 46 of the Land Ordinance, 1865 ; section 
52 the same as section 47 ; section 53 corresponds closely to section 48 ; as 
also does section 54 to section 50. 


Section 55 provides against wilful waste or uneconomical use of water, 
and encourages conservation. The section stipulates that : 


“Any owner of any ditch or water privilege who shall wilfully waste any 
quantit 7 of water heretofore or hereafter acquired by record or otherwise, by 
diverting any more of it from its natural course, through any ditch or otherwise, 
than the quantity actually required by him for irrigation or any other purpose, 
shall be punished by a fine not exceeding one hundred dollars for each such 
offence, to be recovered before a Justice of the Peace, Stipendiary Magistrate, 
or Commissioner, in a summary manner, and in default of payment by distress, 
or by imprisonment for any period not exceeding six months ; and no owner 
of any first record to any ditch or water right shall have any right to interfere 
with or prevent the construction of any dams, breakwaters, or other improve- 
ments made or hereafter to be made for the purpose of saving or economizing 
the water of any creek, lake, or water-course of any kind: Providing, that the 
construction or use of such dam or breakwater does not nor will divert such 
water from its proper channel, at the point or place where such owner takes 
the water used by him into his ditch or channel: Provided, also, that the 
construction and use of such dam or breakwater shall not injure the source 
from which such water is taken, or the property of any party or parties, by 
backing water, flooding, or otherwise : Provided, also, that all disputes arising 
upon any matter or thing in this clause contained, shall be decided in a summary 
manner before any Justice of the Peace, Stipendiary Magistrate, or Com- 
missioner, who shall have full power to make such decision as shall seem to 
him just and equitable.” 


Section 74 provides for the sale of Crown lands, as follows : 


“Tt shall be lawful for the Liewtenant-Governor in Council to sell any 
vacant lands of the Crown, or make free grants thereof, to any person or 
company, for the purpose of dyking, draining, or irrigating the same, subject 
‘to such regulations as the Lieutenant-Governor in Council shall see fit.” 
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And section 81 preserves the rights of miners by stating that 


‘‘Nothing in this Act contained shall be construed so as to interfere pre- 
judicially with the rights granted to free miners under the Gold Mining 
Ordinance, 1867, or any subsequent Acts or Ordinances relating to gold 
mining. 

It will be observed, as certain sections of some of these acts are quoted, 
that some sections are quite similar to corresponding sections in acts previously 
referred to. It is necessary, however, thus to quote and requote in order that 
the introduction of new phrases may be seen, and the force of such be clearly 
understood, because it was by just such deletions, modifications, and additions 
that the present ‘Water Act’ of British Columbia was evolved. 


April 22, 1875, the laws affecting Crown lands in British 
Columbia were further amended and consolidated. The fol- 
lowing were repealed: the Land Ordinance, 1870, and all Pro- 
clamations, Statutes, Ordinances and Acts thereby repealed; the Land 
Ordinance Amendment Act, 1873, and the Land Act, 1874.- But such 
repeal did not, in respect of any of the land in the Province, prejudice or affect 
any rights acquired, or payments due, or penalties incurred, prior to the 
passing of this Act of 1875. 

a encnces and May 19, 1876, the British Columbia Line Fences and Water 
Act, 1876, Courses Act, 1876, was passed. This measure has little, if any, 
Chap. 14 relationship to the present Water Act, but, on account of its 
title, it is advisable just to state, that it provided the means by which interested 
parties might open a ditch, or water course, for the purpose of letting off surplus 
water from swamps or low-lying lands, in order to allow the owners or occupiers 
to cultivate or improve same. Ditches which were opened by owners of ad- 
joining lands frequently partook, so to speak, of the character of a boundary 
fence. In consequence of this fact, the Act, here referred to, may be con- 
sidered more in its aspect of relating to boundary fences than to water courses, 
as the latter term is understood in its relationship to the present Water Act. . 


aad In the Consolidated Statutes of British Columbia, 1877, chap. 
Statutes, 1877 98, respecting water, corresponds to Land Act, 1875, and has 
for short title Land Act, 1875; and chap. 123 of 1877 corresponds 


to the Gold Mining Ordinance, 1867, and has for short title Gold Mining 
Ordinance, 1867. 


Land Amendment “Pril 21, 1882, the Land Amendment Act, 1882, which was to 
Bie Sees be read and construed with the Land Act, 1875, and the Land 

P- Amendment Act, 1879, provided in section 3 for the disposal 
of surplus water by requiring that: 


__.. The proprietors or occupiers of any lands subject to irrigation may, 
with the consent in writing of the Commissioner, by means of flumes, ditches, 
or drains through the adjacent lands, run their surplus and waste water into 
any creek, gulch or channel. The Commissioner herein referred to shall 
mean the Chief Commissioner of Lands and Works or Assistant Commissioner: 
Provided further, that when such power s exercised by either of the above 
officers any Commissioners acting under the Drainage, Dyking and Irrigation 


Land Act, 
1875 
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Acts for the time being in force, shall not be at liberty to interfere with the 
power so exercised. The provisions of this clause shall be subject to the 
provisions of the law for the time being in force respecting compensation for 
entry upon occupied lands for carrying water through or over them.”’ 


Section 4 defines the unit by which water in the province shall be measured, 
as follows : 

‘“‘In measuring water in any ditch or sluice, the following rules shall be 
observed :—The water taken into a ditch or sluice shall be measured at the 
ditch or sluice head. No water shall be taken into a ditch or sluice except in 
a trough placed horizontally at the place at which the water enters it. One 

‘inch of water shall mean half the quantity that will pass through an orifice 
two inches high by one inch wide, with a constant head of seven inches above 
the upper side of the orifice.”’ 

: The Land Act, 1884, well consolidates water legislation as con- 
ane 1884, tained in previous land laws. It is unnecessary to re-review 
them, as it will suffice to record that in the Land Act, 1884, 
chap. 16, under the heading ‘Water,’ consisting of sections 43 to 52, section 43 
corresponds to section 2 of the Land Ordinance Amendment Act, 1872, No. 31; 
section 44 corresponds to section 45 of the Land Ordinance, 1865; section 45 
to section 3 of Land Ordinance Amendment Act, 1872 ; sections 46, 47, 48 
and 49, respectively, to sections 46, 47, 48 and 50 of Land Ordinance, 1865; 
section 50 to section 4 of Land Ordinance Amendment Act, 1872; sections 51 
and 52 to sections 3 and 4 of the Land Amendment Act, 1882. 

In the foregoing text of this survey will be found all the sections to which 
references have just been made for the Land Act of 1884. 

Respecting the Mineral Act of 1882, chap. 8, and the Mineral Act of 1884, 
chap. 10, it will not be necessary to discuss these measures. So far as water 
is concerned, the Act of 1884 is practically identical with the Act of 1882 ; 
and the Act of 1882 closely corresponds in text to the Gold Mining Ordinance 
of 1867, which, respecting water, corresponds to the Gold Mining Ordinance 
of 1865 (Proclamation No. 14). This has already been discussed at some 
length. 

This portion of the survey is more concerned in following the course of 
water legislation as it developed through the various Land Acts, because, in 
connection with the Land Acts are found set forth those changes in legislation 
which were projected into the present Water Act ; whereas the provisions of 
the Mining Acts experienced less change from the early Proclamation of 1865, 
and, moreover, the provisions of the Mining Acts subsequently were incorpo- 

rated, practically as a whole, into the Water Clauses Consolidation Act, 1897, 


April 6, 1886, an Act to amend the Land Act, 1884, was passed. 
Bote Ae It deals with matters relating to the conveyance of water 

rights and privileges ; with court decisions ; with water rights 
imperfectly recorded ; and with rules for the measurement of water. These 
amendments are important, as water is declared to be appurtenant to the land, 
and all conveyances of lands are to carry with them the recorded water rights. 
Thus, section 1 declares that : 


| i 4 = j x 
66 COMMISSION OF CONSERVATION 


“All assignments, transfers, or conveyances of any pre-emption right, 
where the same are or were permitted by law, and all conveyances of land in | 


fee, whether such assignments, transfers or conveyances were or shall. be made 


before or after the passing of this Act, shall be construed to have conveyed and 
transferred, and to convey and transfer, any and all recorded water privileges 
in any manner attached to or used in the working of the land pre-empted or © 
conveyed ; and any person entitled by devise or descent to any pre-emption — 
right or land to which any recorded water privilege was attached or enjoyed 


by the person or persons last possessed or seized, shall also be entitled tosuch _ 


water privileges in connection with the land.” 


Section 2 states that : 


“Section 29 of the Land Act, 1884, is hereby amended by adding at the 
end of the section the following words :— 

“Any person dissatisfied with the decision of a Judge of the Supreme 
Court may appeal to the full court at Victoria, provided that notice of the 


appeal be given to the opposite party within thirty days from such decision, q 


and provided, also, that the appellant give, within such period such security 
for costs as the Judge whose decision is appealed from may approve, and such © 
appeal shall be dealt with as near as may be as in the case of an ordinary appeal — 


to the full court from the decision of an action in the Supreme Coutts 


Respecting the making valid of water rights imperfectly, but bona fide, 
recorded, section 3 declares that : 


‘And whereas, many records of water rights and privileges have in past 
times been honestly, but imperfectly made, and it is desirable that such records — 
should have legal recognition: Therefore, it is declared and enacted that in all — 
cases where the validity of any water record heretofore made may be called in — 
question, and the Court or Judge before whom the case is pending shall be of 
opinion that such record was bona fide made, the same shall be held to be good 
and valid so far as the making and entry thereof is concerned, and effect shall 
be given thereto according to the intent thereof.”’ 


Relating to the measurement of water, section 4 requires that : 


“In measuring water in any ditch or sluice, the following rules shall be 
observed -—The water taken into a ditch or sluice shall be measured at the ditch ~ 
or sluice head. No water shall be taken into a ditch or sluice except ina trough ~ 
placed horizontally at the place at which the water enters it, and which trough © 
shall be extended two feet beyond the orifice for the discharge of the water. — 
One inch of water shall mean the quantity that will pass through an orifice 
two inches high by half an inch wide, with a constant head of seven inches 
above the upper side of the orifice, and every additional inch of water shall 
mean so much as will pass through the said orifice extended horizontally half — 
an inch.” ’ 


Section 5, respecting pending litigation, states that : a 
“Nothing in this Act contained shall affect any pending litigation, nor the — 
force or operation of any judgments heretofore rendered, but otherwise this — 
Act shall be construed with and as part of the Land Act, 1884, but not so as to ~ 
validate any record for any purpose not authorized by law.” Rete va 
a ater Viewers Provision had been made under the Land Act, 1884, for the 
Ate ee, establishment of districts to be known as ‘Water Districts.” 
ae April 6, 1886, an Act was passed providing for the election and 
defining of the duties of water ‘viewers.’ In any water district, a water viewer — 


t 
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might be elected under certain conditions specified in the Act, by owners or 
occupiers of land in the district. Each water viewer was empowered to hear, 
determine and adjust all water disputes and declare matters arising within 
‘his district, upon persons who had recorded water for irrigation purposes. 
~The power to adjudicate upon the validity of any records or claims for damages 
was excluded. 


This Act was a move along good lines, but it was not much used, probably 
because of the lack of a necessary collateral governmental agency by which to 
make the operation of its provisions effective. 


Amending Land APril 28, 1888, An Act to Amend the Land Act, 1884, was 
Act, 1888, passed. The requirements of this Act (chap. 16), relating to 
pc bee. 1 the proceedings by which water might be recorded, and to 
certain powers conferred upon the Commissioner of the district, are set forth 
-in section 1, which is as follows : 


‘‘The Chief Commissioner of Lands and Works, with the approval of the 
Lieutenant-Governor in Council, may, upon such terms and conditions as to 
compensation to persons affected as the Chief Commissioner may think proper 
to impose, authorize the diversion, for the benefit of all or any of the Indians 
located on any Indian reserve, of so much and no more of any unrecorded 
and unappropriated water from the natural channel of any stream, lake, or 
river, adjacent to or passing through such reserve, for agricultural purposes, 
as may be reasonably necessary for such purposes. 


‘“‘(2) No water shall be recorded under this section unless and until— 


‘““(a) The provisions of the Land Act, 1884, relating to notice of application 
to divert and record water have been satisfied : 

‘“‘(b) The Commissioner of the district has served or forwarded by regis- 
tered letter to each person whose land may be affected by the proposed 
diversion a copy of the notice mentioned in section 44 of the Land Act : 


““(c) The notice required by the provisions of the Land Act, 1884, relating 
to notice of application to divert and record water has been published 
for one month in the British Columbia Gazette, and in a newspaper (if 
any) published in the district, and if there be no newspaper published 
in the district, then for one month in some newspaper published in the 
orovince : 

‘“‘(dq) The Commissioner of the district has reported thereon in writing 
to the Chief Commissioner as to the volume of water in the creek, 
stream, or lake from which the water is proposed to be taken the 
damage or benefit likely to accrue from such diversion to the land 
owners or other persons having water rights on such stream, creek, 
or lake from which it is proposed to divert the water; that the 
amount of water asked for is necessary and reasonable, and for such 
other particulars as the Chief Commissioner may from time to time 
require. 

‘“(3) The Chief Commissioner may with the approval of the 
Lieutenant-Governor in Council, alter, vary, or cancel, any record made 
under this section, upon such terms and conditions as he may deem proper. 

(4) No authority for the diversion of water under this section shall 
be granted unless and until the Chief Commissioner has been satisfied 
that the terms and conditions as to notice have been satisfied and com- 
pensation (if ordered) has been paid. 
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(5) All questions connected with the diversion of water under this a 
section, compensation for damages, or quantity of water required, shall 
be decided in a summary manner by the Chef Commissioner, and the. 


Chief Commissioner may, in writing, direct any Assistant Commissioner 


or Justice of the Peace to take on oath the evidence of any person who 
can give evidence on or whose evidence is material to the decision of the 
matters in question, and such Assistant Commissioner or Justice of the 
Peace shall have full power and authority to take such evidence and to 
summon before him such persons.’’ 

Consolidated The Consolidated Laws of British Columbia for 1888, contain, 


Peete 1888. in chapter 66, the consolidation of the laws affecting Crown 


Chap. 66 lands. The basis for the consolidation is the Land Act, 1884. 
In the portion of the Act relating to water, sections 39 to 47, inclusive, cor- 
respond to 43 to 51 in chap. 16 of 1884. Sections 48, 49, 50 and 51 correspond, 
respectively, to sections 4, 1, 3 and 5 of chap. 10 of the Acts of 1886 ; section 
52 is derived from chap. 16 of the Act of 1888. The consolidation of the 
Mineral Act, chap. 82, embodies, respecting water, chap. 10 of the Act of 1834. 


Mee and April 26, 1890, a comprehensive Act was passed, to regulate 
(soos ie the clearing of rivers and streams. This Act, intituled Rivers 
Chap. 43 and Streams Act, 1890, chap. 43, states in section 1 that: 


“Tt shall be lawful for the Lieutenant-Governor in Council, upon receipt 
of a proposal from any person (in this Act referred to as ‘the promoter’) desirous 
of clearing and removing obstructions from any lake, river, creek or stream, — 
and for making the same fit for rafting and driving thereon logs, timber, lumber, © 
containing the terms and conditions upon which he is willing to undertake the 
same, to accept such proposal provisionally, but subject to any such modifica- 
tions and alterations of the terms thereof as the Lieutenant-Governor in 
Council shall think fit.” 

The promoter of the proposed undertaking is given ample powers to en- 
able him to undertake such works, subject to the making of surveys ; the 
providing for compensation to owners for damages ; the giving of security ; 
the fyling of plans, book of reference, etc., with the Chief Commissioner of 
Lands and Works ; the publication of specified notice; the preservation of the 
privileges of irrigation or milling ; the provision for persons to take advan- — 
tage, on the payment of reasonable tolls, of the promoter’s improvements, etc. 


April 20, 1891, the Placer Mining Act, chap. 26, was passed. 
Placer Act, 1891, The +o: hioh tiieun oF Has a t fi 
EL oF provisions which this Act contains, respecting water, con 

sist for the most part of a combination of provisions derived — 
from the Mineral Act and the Land Act. It provides that every free miner — 
shall be entitled to the use of so much of the water actually flowing through 
or past his placer claim, and not already lawfully appropriated, as shall, in the 
opinion of the Gold Commissioner, be necessary for the due working thereof. 
Provision is made by which a free miner may obtain a grant to a water right a 
in any unappropriated water for any placer mining purpose upon certain 
specific conditions. The free miner must properly post a notice in writing ; 
a record of the grant must be made with the Mining Recorder ; the rights of — 
other free miners are very fully protected ; the water must actually be used 
beneficially and not wasted ; wilful waste may entail forfeiture of grant 7 
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proper and substantial ditch construction is demanded ; and wide discretionary. 
powers are vested in the Gold Commissioner. 


In cases of dispute respecting priority sections 62 and 63 provide that : 

“On any dispute between applicants for a grant prior to such grant being 
made, priority of notice shall constitute priority of right, if any.” 

And 

“A grant duly recorded shall speak from the date of the grant, and not 
from the date of the record.” 

The Act provides that, although a grant of a water right made in respect 
of any placer claim, or placer mine held as real estate, shall be deemed appur- 
tenant to such claim or mine, nevertheless, whenever such claim or mine is 
worked out, abandoned or forfeited, or whenever:the occasion for the use of 
the water upon the claim or mine shall have permanently ceased, the grant 
shall be at an end and determined. 


The Placer Mining Act, 1891, was repealed by the Water Act, 1897, but 
in the last named Act will be found the essence of the provisions which we have 
just referred to, as applicable to free miners. 


Water Privileges An Act to confirm to the Crown, all unrecorded and unappro- 
Act, 1892, priated water, and water-power in the province, and cited as 
Chap. 47 the Water Privileges Act, 1892, was passed April 23, 1892. 


The preamble of the Act recites that : 


““Whereas, by sections 39 to 52, inclusive, of the Land Act, provision is 
made for the diversion and use of water from natural water-courses, and the 
acquisition of a right to the use of water and the conditions of such diversion 
and acquisition are prescribed : 

‘‘And whereas it is expedient to define and regulate the powers of com- 
panies incorporated under special Act or otherwise for the constructing and 
maintaining water works and electrical works, and having the power to divert, 
appropriate, and use streams of water for motive purposes ; and to place certain 
restrictions upon the acquisition of water privileges : 

“Therefore, Her Majesty, by and with the advice and consent of the Legis- 
lative Assembly of the Province of British Columbia, enacts as follows:. .. ” 


The Act explicitly declares that certain water rights are vested in the 
Crown in the right of the Province. Thus, section 2 states that : 


“The right to the use of all water at any time in any river, water-course, 
lake, or stream not being a navigable river or otherwise under the exclusive 
jurisdiction of the Parliament of Canada, is hereby declared to be vested in 
the Crown in the right of the Province, and, save in the exercise of any legal 
right existing at the time of such diversion or appropriation, no person shall 
divert or appropriate any water from any river, water-course, lake, or stream, 
excepting under the provisions of this Act, or of some other Act already or 
hereafter to be passed, or except in the exercise of the general right of all persons 
to use water for domestic and stock supply from any river, water-course, lake, 
‘or stream vested in the Crown, and to which there is access by a public road 
or reserve.”’ 

With respect to the obtaining of the exclusive right to the use of any 
water, the Act provides that such right shall not be acquired, or conferred, 


except by parliamentary enactment. Section 3 states : 
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“After the passing of this Act, no right to the permanent diversion or to 
the exclusive use of the water in any river, water-course, lake, or stream shallbe 
acquired by any riparian owner, or by any other person, by length of use or 
otherwise than as the same may be acquired or conferred under the provisions © 
of this Act, or of some existing or future Act of Parliament.” 

With respect to the powers and privileges that may be enjoyed by any 
Company, the Act, under section 4, states that : 


‘The powers mentioned in this section may also equally be granted to 
any person desiring to use or improve any water privilege of which he holds 


the record or to which he is entitled under any special Act of the Province.” 
Provision is also made for the publication of notice of application for 
water in the British Columbia Gazette. 
The remaining portion deals more particularly with the rules and pro-- 
cedure of the Courts in connection with questions arising under the Act. 


¢ eA 


In 1897, an important measure, chapter 115, was re-enacted, 
Roeted LS; declaring that the Civil Laws of England, as the same existed 

on the nineteenth day of November, 1858, and in so far as 
the same were not, from local circumstances, inapplicable, should be enforced 
in-all parts of British Columbia : provided, however, that the said laws should 
be held to be modified and altered by all legislation that still had the force 
of law of the Province of British Columbia, or of any former colony comprised 
within the geographic limits thereof.* 


When Clauses The Water Clauses Consolidation Act, 1897, is a highly com- 
pongo ecaton mendable conservation enactment, and marks the greatest 

? advance up to that time made in the water laws of the Province. 
The Act may be more fully described as one to confirm to the Crown all un- 
recorded and unappropriated water and water-power in the Province, and to — 
consolidate and amend the laws relating to the acquiring of water rights and 3 
privileges for ordinary domestic, mining and agricultural purposes, and for 
making adequate provision for municipal water supply, and for the application 
of water-power to industrial and mechanical purposes. The Act also provides 
for the procedure by which the exercise of the provisions and powers set forth 
in the Act may be secured. 


_ *Under English Law the riparian owner has the right to the undiminished flow of astream. _Sec- 
tion 4 of the Water Act, 1914, relates to riparian rights. Since 1892, with practically no change, it has 
been preserved in the water legislation of the Province. The Water Act, 1914, section 6, provides 
for the clearing up of the situation in British Columbia with respect to riparian rights. It definitely 
states that, after June 1, 1916, riparian ownership, per se, confers no right to the use of water. 


The question respecting whether a riparian owner under existing legislation in British Col- 
umbia, has any rights superior to, or over-riding, the rights granted by a provincial water record, — 
was raised in the case of David Cook vs. City of Vancouver. Cook, a riparian owner, under a 
Crown land grant made 9th December, 1892, subsequent to the coming into force of Water 
Privileges Act, 1892, contended that he was being deprived of his riparian rights by the diversion 
of water by the City of Vancouver under a water record granted December 12th, 1905, by virtue 
of the Water Act of 1897. The Judgment of March 6,:1912, of the Supreme Court of British 
Columbia, and affirmed by the Court of Appeal of that Province, was that these riparian rights 
could not be upheld. (Consult British Columbia Reports, Vol. XVII, pp. 477 et seq.) The Judicial 
Committee of the Privy Council, on June 23, 1914, confirmed the decisions of the lower Courts. 
(See Law Reports, Judicial Commuiitee of the Privy Council, 1914, pp. 1077, et seg.) The defendant’s 
rights were of record, those of the riparian owner were not. Thus, since April 23, 1892, the riparian 
owner in British Columbia, has, in the opinion of the Court, not possessed the rights which 
riparian owners commonly enjoy under the law of England. 


“ ’ 
Maeno ; - ' 
a 
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The preamble of the Act is an admirable recital of its general scope. It 
states that: . 


; “Whereas, by the Water Privileges Act, 1892, all water and water-power 
in the Province, not under the exclusive jurisdiction of the Parliament of 
Canada, remaining unrecorded and unappropriated on the 23rd day of April, 
1892, were declared to be vested in the Crown in right of the Province, and 
it was by the said Act enacted that no right to the permanent diversion or 
exclusive use of any water or water-power so vested in the Crown should after 
the said date be acquired or conferred save under privilege or power in that 
behalf granted or conferred by Act of the Legislative Assembly theretofore 
passed, or thereafter to be passed : 


“And whereas the Land Act, the Placer Mining Act, 1891, and the Mineral 
Act, 1896, contain provisions authorizing the diversion and use of water from 
natural water-courses and the acquisition of rights to the use of water upon the 
conditions as to such acquisition and diversion in the said Acts contained : 


‘““And whereas it is necessary and expedient at the present session, to 
provide for the due conservation of all water and water-power so vested in the 
Crown as aforesaid, and to provide means whereby such water and water-power 
may be made available to the fullest possible extent in aid of the industrial 
development, and of the agricultural and mineral resources of the Province : 

“And whereas for the furtherance of the purposes aforesaid, it is expedient 
to enact an exclusive and comprehensive law governing the granting of water- 
rights and privileges, and to provide and regulate the mode of acquisition and 
enjoyment of such privileges, and the royalties payable to the Crown in respect 
thereof : 

“Therefore, Her Majesty, by and with the advice and consent of the 
Legislative Assembly of the Province of British Columbia, enacts as follows. .”’ 


Clauses relating to water and of force in prior Acts, viz.,in the Mineral 
Act, 1896, chapter 34 ; the Placer Mining Act, 1891, chapter 26 ; The Placer 
Mining Amendment Act, 1894, chapter 33; the Land Act, 1888, chapter 66; the 
Land Act Amendment Act, 1891, chapter 15; the Water Viewers Act, 1888, 
chapter 117 ; and the Water Privileges Act, 1882, chapter 47, were repealed. 

The Act, as printed in the Consolidated Statutes of 1897, consists of 154 
sections. While it is impossible to review this important act in detail, atten- 
tion must be directed to some of the new and important features which have 
been transmitted to the present Act. It provides that : 

‘““Unrecorded water shall mean all water which, for the time being, is not 
held under and used in accordance with a record under this Act, or under 
the Acts repealed hereby, or under special grant by Public or Private Act, 
and shall include all water for the time being unappropriated or unoccupied, 
or not used for a beneficial purpose.” 

The rights of the Crown to all unrecorded water are most definitely 
affirmed, as may be seen from sections 4, 5, and 6, which state that : 


‘“‘4. The right to the use of the unrecorded water at any time in any river, 
lake, or stream, is hereby declared to be vested in the Crown in the right of the 
Province, and, save in the exercise of any legal right existing at the time of 
such ‘diversion or appropriation, no person shall divert or appropriate any 
water from any river, water-course, lake, or stream, excepting under the 
provisions of this Act, or of some other Act already or hereafter to be passed, 
or except in the exercise of the general right of all persons to use water for 
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domestic and stock supply from any river, lake, or stream vested in the Crown, 
and to which there is access by a public road or reserve. - m 


““5. No right to the permanent diversion or to the exclusive use of the 
water in any river, lake or stream shall be acquired by any riparian owner, ~ 
or by any other person, by length of use or otherwise, than as the same may be 
acquired or conferred under the provisions of this Act, or of some existing or 
future Act. 

“6. The Lieutenant-Governor in Council may from time to time impose 
and reserve to the Crown, in right of the Province, such rents, royalties, tolls 
and charges in respect of the waters, or of the lands of the Crown and of the 
powers, rights and privileges, which may be acquired in pursuance of this Act, 
as by the Lieutenant-Goverhor in Council shall be deemed to be just and proper, 
and may likewise make and pass such regulations and rules as may be deemed 
necessary and advisable for the collection and enforcement of such rents, 
royalties, tolls and charges, or any of them : 

‘“‘(q) Provided, that where by Order-in-Council such rents, royalties, 
tolls and charges are fixed in respect of any power, right or privilege, the same 
shall be permanent for the space of three years next succeeding the passing of 


such Order-in-Council fixing the same, and thereafter shall be subject to. 


triennial adjustment, increase or decrease.” 


All considerations respecting the actual and beneficial use of water are 
again safeguarded. For example, section 7 states that : 
“Byery right, power, and privilege conferred by and acquired under this 
Act shall be subject to and conditional upon the reasonable use for the purposes _ 
for which such right, power, or privilege is conferred and acquired.”’ 
Every owner of land, irrespective of whether he be a riparian owner or 
otherwise, is given the right to secure a record and divert water for various 
purposes specified in the Act. Section 8 states : 


‘Every owner of land may secure the right to divert unrecorded water 
from any stream or lake for agricultural, domestic, or for mechanical or indus- 


trial purposes, and purposes incidental thereto, to an amount reasonably 


necessary therefore, upon obtaining a record thereof in manner hereinafter 
appointed.” ; 


This extension of right to ‘every owner of land,’ to secure a water record, 
naturally resulted in a large increase of records. The Act had provided that, 
unless construction work were started and diligently prosecuted to completion, 
the Commissioner might cancel the record. Thus, section 23 states : 


“Within sixty days after the record is made, or within such further time — 
as the Commissioner, or Gold Commissioner, may in his discretion, upon 
proof to his satisfaction of special circumstances rendering further time 
necessary, by writing duly recorded in the book of-the record of water grants, 
the holder shall commence the excavation and construction of the ditch, flumes, 
and works in or by means of which he intends to divert, convey or utilize 
the water, and shall prosecute the work diligently and uninterruptedly to 
completion : Provided, always, that the Commissioner, or Gold Commissioner, 
may, in his discretion, allow such work to cease for any necessary or reasonable 
time, upon cause being shown. Upon the non-fulfilment of any of the 
conditions of this section, the Commissioner, or Gold Commissioner, may, 
upon notice, cancel the record.’ ; . 


The Commissioner, as in former acts, might also cancel a record for un- 
reasonable use or wilful waste of water. The Commissioners, however, appear 


I 
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seldom to have exercised this right, so that the records continued to accumu- 
late, no matter how unreasonable may have been the circumstances under 
which some of them were held. : 

The Act of 1897 provided for the issuance, by the Lieutenant-Governor 
in Council, of a ‘certificate of approval’ of any proposed undertaking of a power 
company. The certificate was to fix the amount of the capital to be sub- 
scribed. It was to be certified under the hand of the Clerk of the Executive 
Council, and filed in the office of the Registrar of Joint Stock Companies. A 
copy of such certificate was to form part of the memorandum and articles of 
the association of the company. The certificate was to be published in the 
British Columbia Gazette and a copy filed in the office of the Commissioner. 
With respect to the carrying out of works of construction, it is specified in 
section 87, subsection 3, that 


“Such certificate shall also fix the time within which the portion of the 
capital is to be subscribed in respect of the specified portion of such undertaking 
and works in such certificate dealt with, and the time within which such 
portion is to be commenced, and also the time within which such works shall 
be in operation: Provided that the aggregate of the times fixed for the subs 
scribing of such amount of capital in respect of, and the commencing of, the 
first specified portion of the undertaking and works in such certificate dealt 
with shall not exceed twelve months ; and in respect of the remaining portions 
of the undertaking and works shall not exceed such times as shall be prescribed 
by the Lieutenant-Governor in Council in that behalf.’ 


And subsection 2 of section 90, respecting the first period of twelve months, 
states : 

“The first aggregate period of twelve months hereinbefore provided in 
respect of the first specified portion of the undertaking and works shall not be 
extended under any circumstances, and no period of time fixed by any certificate 
granted to the power company shall be extended upon application made after 
such time has elapsed, except on condition that such extension shall be subject 
to any intervening record acquired, or any record thereafter acquired upon 
an application, notice whereof was given after the expiry of such time and 
before such extension.”’ 

The Act was not without its weaknesses. As was pointed out above, 
the failure to cancel records for adequate cause permitted troublesome docu- 
ments to accumulate. If the proper executive agencies had been created, 
under this Act, so that the details of the new legislation would have been 
satisfactorily enforced, much that subsequently contributed to the com- 
plication of the water situation in British Columbia would have been avoided. 
Unfortunately, it was left for later legislation to create special boards of in- 
vestigation and adjudication to deal radically with both old and new water 
records. Notwithstanding such weaknesses, the Water Act of 1897 was a 
measure of exceptional merit, and marked a great advance in water legislation. 


February 27, 1899, an Act to Amend the Water Clauses Con- 
Bepter eve solidation Act, 1897, chap. 27, was passed, providing for alter- 
| ation of the rates chargeable for rents, royalties, tolls and 
other charges in respect of the waters or of the land of the Crown ; and of 
the powers, rights and privileges which may be acquired under said Act, by 
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the Lieutenant-Governor in Council. A special provision was also made for | 
the purpose of declaring the rights of the West Kootenay Light & Power Co., — 


y 


Ltd., under part IV of the Water Clauses Consolidation Act, 1897. 


Water Clauses August 31, 1900, an Act to Amend the Water Clauses Cons 


Reeanenr ace solidation Act, 1897, chap. 44, was passed. It provided for 


Chap. 44,1900 the acquisition of water for certain purposes by municipal 


Corporations, and was inserted after part IV of the Water Clauses Consolida- 


tion Act, 1897. 


In general, chapter 44 provides that any municipal corporation may ac- — 


quire the right to render water and water-power available for use, application, 
and distribution, by erecting dams, increasing the head of water in any existing 
body of water, or extending the area thereof, diverting the waters of any 
_ stream, pool, pond, or lake into any other channel or channels, laying or erect- 
ing any line of flume, pipes, or wire, constructing any raceway, reservoir, 
aqueduct, weir, wall, building, or other erection of work which may be ac- 
quired in connection with the improvement, and the use of said water and 
water-power, or by altering, renewing, extending, improving, repairing or 
maintaining any such works, or any parts thereof. 

A Municipality may, subject to the conditions of the Act, also acquire or 


use the water or water-power for producing any form of power, or for producing a 


and generating electricity for the purposes of any undertaking for which a 
by-law has been passed as aforesaid. 


The Act requires that the municipality shall file, with the Clerk of the 


Executive Council, a complete statement of all facts and matters necessary 


to fully inform the Lieutenant-Governor in Council respecting the purposes 4 


and undertaking of the municipality, and all matters and things affected by, 
or relating thereto. The statement shall be accompanied by documents such 
as the special by-laws of the municipality which relate to the project, a certified 
statement from the Commissioner, respecting the existent records covering 
the waters to be used, a statement setting forth the character of the proposed 
works and undertaking, and an estimate of their cost. 

The Act makes provision for the issuance, by the Lieutenant-Governor 


in Council to the municipality, of a ‘certificate’ approving the proposed under- a 


taking and permitting the municipality to acquire, hold and exercise all the 


rights, powers, privileges and priorities mentioned and referred to in the certi- | 


ficate. 
Wide powers are vested with the Lieutenant-Governor in Council, relating 


to the issuance of further certificates, the modifications of the terms of any , 
certificates already issued, and for the imposing upon the municipality of such — 


conditions as will protect the interests of persons whose lands or rights are 
affected by the undertaking of the works of the municipality. 


Power Companies Lhe Water Clauses Consolidation Act, 1897, required that — 
companies desiring to acquire and utilize water records would | 
have to be incorporated under the provisions of such Act. — 
This provision obviously necessitated the re-incorporation of many companies. — 
To meet this difficulty, an Act to Enable Power Companies to Exercise the 


Relief Act, 1902, 
Chap. 56 
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Powers set out in Part IV of the Water Clauses Consolidation Act, 1897, 
Without Becoming Specially Incorporated (chap. 56) was passed on June 21, 
1902. After reciting that it would be cumbersome to companies, already 
incorporated or licensed, to be compelled to reincorporate and maintain separate 
and distinct organizations, merely for the purpose of acquiring and maintain- 
ing water rights theretofore acquired, it states that : 


““Any company heretofore or hereafter duly incorporated or licensed 
to carry on business in the Province of British Columbia, which company by 
its memorandum or Act of incorporation, is authorized to acquire, operate or. 
carry on the business of a power company, may, notwithstanding the provisions 
of the Water Clauses Consolidation Act, 1897, relating to the incorporation of 
companies thereunder, acquire, hold, utilize and obtain the benefit of any water 
records lawfully acquired by the company by record, purchase or otherwise 
in the same manner, to the same extent, and with the same benefits and advan- 
tages to all intents and purposes as if the said company had been duly incor- 
porated for any or all of such purposes under the provisions of the Water Clauses 
Consolidation Act 1897, and amending Acts. Provided, always, that any 
such company so incorporated, or licensed, shall in all other respects observe 
and perform the terms and conditions of the Water Clauses Consolidation 
Act, 1897, so far as applicable as fully and effectually as required by said Act. 

‘‘Before any company may obtain the benefit of the provisions of this 
Act, it shall pay to the Registrar of Joint Stock Companies the fees that must 
be paid by a company for special incorporation to exercise the powers set out 
in Part IV of the said Act, and the charges for publishing the certificate men- 
tioned in this and the following section, and must obtain from said Registrar a 
certificate that the company has complied with the provisions of this Act, 
and is in the same position as if it had been specially incorporated as required 
by Part IV of the Water Clauses Consolidation Act, 1897. 

“A copy of the certificate mentioned in the preceding section must be 
inserted in four successive issues of the British Columbia Gazette.” 


Chapter 72 of Acts of 1902, assented to June 21, 1902, is unimportant in 
the present survey, as it only refers to the amending of a single phrase relating 
to the acquisition by municipalities of water-works constructed by incorpor- 
ated companies. 

Water-courses May 4, 1903, an Act, chapter 28, intituled the Water-courses 


tones Obstruction Act, 1903, was passed to prevent the obstruction 
Chap. 28° of lakes and water-courses. It exempted any lawful works, 


such as dams, bridges, or the necessary felling of a tree to constitute a bridge 
from one side of a stream to another. Section 2 defines what are deemed to be 


unlawful obstructions. It states that : 

“Subject to any jurisdiction of the Dominion of Canada in this behalf, 
and to any Acts passed in the exercise of such jurisdiction, in case a person 
throws, or in case an owner or occupier of a mill suffers or permits to be thrown, 
into any lake, river, stream, rivulet or water-course, slabs, bark, saw-dust, 
waste stuff or other refuse of any saw-mill, or stumps, roots, shrubs, tan-bark, 
driftwood or waste wood, or leached ashes, or in case a person fells, or causes 
to be felled, in or across such lake, river, stream, rivulet or water-course, timber 
or growing or standing trees, and allows the same to remain in or across such 
lake, river, stream, rivulet or water-course, he shall incur a penalty not exceeding 
ten dollars and not less than one dollar for each day during which the contra- 
vention of this Act continues, over and above all damages arising therefrom.’’ 
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This. Act was subsequently repealed incident to its provisions being in- % 
corporated in the Water Act. a 
February 10, 1904, 3 and 4 Ed. 7., Chapter 56, an Act to Amend the Water _ 
Clauses Consolidation Act, 1897, was passed. This measure is of little im- ¥ 
portance in connection with this survey. It relates to the diversion, for mining 
purposes, of certain specified quantities of water, having regard to records that | 
may exist with respect to any particular stream. 
Water Clauses Chapter 55, Water Clauses Consolidation Act Amendment 
ee ne Act, 1905, assented to April 8, makes provision for the cor- 
1905, Chap.55 = recting of water records. The applicant for a correction is 


required to give sixty days’ notice in the British Columbia Gazette, and ina 


newspaper circulating in the District, and also ten days’ notice to all record- 
holders and applicants for records for water upon the same stream or lake. 
Provision is also made for a hearing from objectors. The object of this Act 
is set forth in section 2, as follows : 

‘‘Water Clauses Consolidation Act, 1897, is hereby amended by a 
thereto the following section -—— - 

‘Whenever a water record has been issued in the name of the wrong person, 
or contains any clerical error or wrong description of the water granted, or which 
the original applicant sought to have granted, of its point of diversion, place 
of user, or of the direction in which it is to be taken from point of diversion to 
point of user, the Commissioner of the district may, upon the application of the 
holder of such defective record, amend the said record, or may cancel the same 


and may grant a new one in its stead, which corrected record shall date back a 


to the date of the one so amended or cancelled, and shall operate as if issued 
at the date of such cancelled record. 


“The person intending to apply to have a water record corrected, under 
the provisions of this section, shall give sixty days’ notice of his intention in - 
the British Columbia Gazette and in a newspaper circulating in the district 
in which the record was granted, and shall give ten days’ notice to all record- 
holders and applicants for records of water upon the same stream or lake, such 
notice to be personal, or where personal service cannot be made, then in manner 
directed by the Gold Commissioner. 


“The Commissioner of the district shall hear all persons who object to the 
correction of the record, and from his decision, either for or against the applicant, 
there shall be an appeal. 


“Sections 36 to 39, both inclusive, of this Act shall apply to such appeals.” 


Chapter 47 of 1906, assented to March 12, 1906, amends section 41 of the _ 
Water Act, 1897, relating to the expropriation of recorded water by munici- 
palities, by substituting for ‘‘to the extent deemed necessary by the munici- 
pality’’ the words ‘‘to the extent proved by the municipality to the satisfaction 
of the Lieutenant-Governor in Council to be necessary.” 


Water Clauses April 25, 1907, by Chapter 47, Water Clauses Consolidation 


hoo a ape Act, 1897, Amendment Act, 1907, provision was made whereby 
Act, 1907, an incorporated company, which had heretofore constructed 


Chapter 47 


taining the necessary certificate, as provided for by the Water Clauses Con- 
solidation Act, 1897, might receive same. A judge of the Supreme Court was 4 


and put in operation a system of water-works without ob-— 7 


4 
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empowered, upon its appearing to his satisfaction that the company had 
complied with certain specified provisions of the Act, to grant the company a 
- certificate in such form as he may deem proper. Provision was made, also, for 
the holding of hearings, and the judge was empowered, if he deemed it neces- 
sary in the public interest, to insert in the certificate such conditions and re- 
strictions, including restrictions applicable to the maximum rates to be charged. 
by the company, according to his discretion. 

Prior to 1909, a commission was appointed to enquire into all matters re- 
lating to the use of waters in the province. This commission subsequently 
published a report which largely prompted the preparation and enactment 
of the Water Act, 1909. 


Water Clauses The Water Clauses Consolidation Act, 1897, was again amended 
Rese aneneent March 7, 1908, by chapter 56, 1908. This amendment alters 
Act, 1908, the procedure by an applicant for a water record. It specifies 
Chap. 56 in greater detail where notices of application for a record are to 
be exhibited, and also, as in the Act of 1897, sets forth the particulars which 
the notice must contain. Further provisions are made with respect to the 
storage of water, and for the expropriation of lands required for same. 

This amending act, with respect to power companies, provides in section 8, 
that.: 


‘“The power company shall, before proceeding with the construction of its 
works, apply to the Lieutenant-Governor in Council for approval and shall 
obtain a certificate of approval of its undertaking, and shall give notice of 
such intention by a notice inserted at the expense of the power company in 
the British Columbia Gazette and in any newspaper published and circulating 
in the district in which the works are to be constructed.”’ 

The various documents which the power company was required to file 
with the Clerk of the Executive Council, are the same as enumerated in the 
1897 Act. 

Special attention has already been drawn to the great advance 
ype hd in water legislation represented in the Water Clauses Con- 

solidation Act of 1897. We come now to the Water Act of 
1909, which constitutes the next great effort to consolidate the experience 
gained in the operation of prior enactments. 

‘In the administration of the very commendable Act of 1897, a number of 
difficulties were encountered which showed the necessity for modifying por- 
tions of it and for enlarging its scope. The framing of the new Act was en- 
trusted to the Provincial Commissioner of Lands, Hon. F. J. Fulton. He 
personally, with expert assistants, made an investigation of conditions through- 
out British Columbia, as well as in the United States. Mr. Fulton states that 
Mr. Charles Wilson, K.C., draughted the Act and spent considerable time in 
weighing it section by section with various experts.* The Act is divided into 

* Respecting parliamentary discussion of the Water Act of 1909, see the Colonist, Victoria, 
B.C., February 16th, 1909; for debate on second reading, by Mr. Fulton, see issue of February 
16th, 1909, and re action by Committee of the Whole, see issues of March 2nd to March 12th, 
1909 ; consult, also, Index to the Journals of the Legislature. Also, statement by Mr. Fulton 


before Western Canada Irrigation Association, published in Report of the Proceedings of the Fourth 
Annual Convention, held at Kamloops, B.C., August 3-5, 1910, pp. 25 et seg, Ottawa, 1911. 
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17 parts, each dealing comprehensively with a specific subject. As the Premier BS 
of British Columbia, when referring to this Act, with its 333 sections, stated, 
“Tt is not an Act that can be taken up and read and understood at first glance.” 
It is, however, essential to our purpose that the bearing of some of the features _ 
introduced into this new measure be thoroughly appreciated. The preamble 
to the Act well sets forth its general object when it recites that : 

‘Whereas, all water in the Province, not under the exclusive jurisdiction 
of the Parliament of Canada remaining unrecorded and unappropriated on the 
23rd day of April, 1892, has already been declared by the Legislature of the 
Province of British Columbia to be vested in the Crown in the right of the 
Province ; 4 

‘And, whereas, in the past, records of the right to divert and use water 
have been honestly but imperfectly made, resulting in confusion and litigation; 

‘And, whereas, it is desirable that the rights of existing users under former — 
records should be properly declared ; . 

“And, whereas, it is desirable and expedient that the law relating to the 
acquisition and use of water for all purposes should be amended and con- 
solidated, and the right to acquire and use water be brought under one uniform 
system. Therefore, His Majesty, etc.” 


The Act devotes special attention to the interpretation of terms bearing — 
special significance, such, for example, as ‘water,’ ‘unrecorded water,’ ‘duty 
of water,’ ‘acre-foot,’ ‘record,’ ‘license,’ etc. The Act states that ‘record’ 
~ shall mean an entry in some official book kept for that purpose, or any certi- 
ficate of the record of water issued under the provisions of any Act of this 
Province ; and ‘license’ shall mean a license to use water, or take and use 
water. No license could be issued for more than one purpose. The definition 
of ‘unrecorded water’ in section 2, being the Interpretation Section, is 
important. It states: | 


“““Tnrecorded water’ shall mean all water which, for the time being, is — 
not held under and used in accordance with a license under this Act, or a 
record under any former Act, or under special grant by public or private Act, 
and shall include all water for the time being unappropriated or unoccupied — 
and not used for a beneficial purpose.” 


The Act strongly reaffirms the rights of the Crown in all unrecorded and — 
all unappropriated water and water-power in the Province. There is some 
change in wording, as may be seen by comparing the new sections, 4 and 5, 
with those above quoted from the earlier legislation. Section 4 states : 


“Saving the right of every riparian proprietor to the use of water for 
domestic purposes, the right to the use of the unrecorded water in any stream 
is hereby declared to be vested in the Crown in the right of the Province, and 
save in the exercise of any legal right existing at the time of such diversion or 
appropriation, no person shall divert or appropriate any water except under 
the provisions of this or some former Act, or except in the exercise of the general 
right of all persons to use for domestic purposes water to which there is lawful 
public or private access.”’ 


Section 5 states that : 


‘No right to the permanent diversion or to the exclusive use of any water 
shall be acquired by any riparian owner or by any other person by length of use 
or otherwise than as the same may have been acquired or conferred under this 
or some former Act.” 
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A definite unit of measurement of water is introduced in section 6, which 
states that ‘‘The discharge of one cubic foot of water per second shall be the 
unit of measurement of flowing water, and the acre foot the unit of measure- 

ment of quantity.”’ 
The Chief Commissioner is authorized to divide the province, or such 
parts thereof as may be convenient, into districts, to be called ‘Water Dis- 
tricts,’ and to define the boundaries thereof.* 

We have previously drawn attention to the fact that on many streams 
throughout the province the available water supply had been very much over- 
recorded. Frequently, there was only about one-fifth or one-tenth of the 
amount of water in a stream that would be required to supply the aggregate 
amount covered by the records, and, in some cases, the stream was over- 
recorded nearly twenty times. This condition of affairs was unendurable, and 
a Board of Investigation was appointed to deal with the problem in a manner 
in which it could not be dealt with under the Consolidated Act of 1897. 


Board of The Board of Investigation consists of the Chief Commissioner 
Bpyestigation, and two or more persons. According to section 9 of the Act, 


this tribunal is 

‘“« . . for the purpose of hearing the claims of all persons holding or claiming 
to hold records of water, or other water rights under any former public Act or 
Ordinance, of determining the priorities of the respective claimants, of pre- 
scribing the terms (not inconsistent with this Act) upon which new licenses 
to take and use water pursuant to this Act will be granted, and generally of 
determining all other matters and things in this part referred to the Board for 
determination, and discharging such duties with respect to existing rights and 
claims as may be imposed upon the Board, and with such powers and authorities 
for that purpose as are in this part conferred.” 

The Board was given wide powers to examine into the old records, make 
physical measurements of the flow of water, areas and respective character of 
lands involved, hold meetings, hear testimony, and, in fact, acquaint itself 
with all data essential to reaching the best possible decision in respect to 
clearing up the old records. It is obvious that, having all essential data before 
it, including information respecting the amount of water available from the 
stream or lake in question, knowledge of the quantity of land that can be 
brought under irrigation, information respecting previous records applicable 
to the source of supply in question, and, having also called before it all inter- 
ested persons who wish to be heard, the Board would be in a satisfactory 
position to deal with and adjudicate upon the outstanding claims. Old records 
were to be reinstated according to their order of priority for such amount of 
- water to each record holder as, in the opinion of the Board, he was entitled to. 

By this procedure the old records were fairly dealt with, and superseded 
by granting to interested parties licenses authorizing the use of the water in 
question. Section 4 of the Act provides that every license shall have respect 
BON Ar epccting the establishing of Water Districts—see British Columbia Gazette, 1909, p. 1,062. 
Compare section 52, chapter 81, Water Act, 1914. On 24th July, 1913, by Order-in-Council, 
No. 1,031, the Water District boundaries formerly existing, which conformed to the boundaries 


of the Land Districts, were cancelled as from September, 1913, and were re-defined so as to con- 
form to the confines of natural watersheds (see B.C. Gazette, July 31, 1913, p. 6,476). 
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to the requirements of riparian proprietors for domestic use, and section 49 
defines the priority of purpose and of right in the acquisition of water, stating — “a 
the various uses as follows : : : 

’ “Birst—Domestic purposes ; 


‘““Second—Municipal purposes, which shall mean ena include the supply " 
of water by any company to city, town, village, or unincorporated locality for 
domestic purposes ; 


“Third—Irrigation of land for agricultural or horticultural purposes ; 


“Pourth—Steam, which shall mean and include water required for the 
production of steam for working railways, steam factories, and all other | 
purposes save the production of electricity ; . a 


“Bifth—Power, which shall include the use of water for any other pur- 
pose excepting mining ; 


““Sixth—Mining, which shall include the use of water for any purpose 
in connection with mining ; 


“‘Seventh—Clearing streams for driving logs.”’ 


The Water Act of 1897, sec. 18, made a distinction between records ob- 
tained under that Act and any subsequent Act, and records under any Act ~ 
‘heretofore passed,’ that is to say, passed prior to May 8, 1897. : 


The subject of validity of early records in the case of non-users, under 
the 1909 Act, is open to the same kind of questioning that exists in the case 
of the 1897 Act, under section 4, construed in conjunction with the definition 
of ‘unrecorded water’ in the Interpretation Section. The framers of the 1909 
Act deemed it expedient to leave decisions respecting the subject of validity 
in abeyance until such time as additional light could be thrown upon it by — 
experience gained in the practical adjudication of the new Act or subsequent 
measures. Extensive provisions, however, are made under the 1909 Act for 
clearing up the early records. ‘ 

Under the Act of 1897, if a water record had been abandoned, or was not © a 
in user, the Commissioner, upon the application of an owner of land who would 
be entitled to apply for a record of unrecorded water, could grant an interim 
record. But, the owner of the existing prior record, upon giving not less than 
three months’ notice of his intention so to do, could exert the rights of his 
original record and thus nullify those of the interim record or at least such part — 
thereof as he might reasonably require. The old records could not be cleared 
up by the Commissioner under the Act of 1897, and, uriless invalid, such ~ 
records might, as just intimated, lie dormant for many years and subsequently 
be brought to life by the original holder again exerting his prerogatives. This 
was due to the fact that the Act of 1897 made no provision whereby old records 
could be cleared up, the various issues at stake being left to arrangement be- _ 
tween the parties involved or to decisions of the court. The Water Act of . 
1909 takes into consideration the fact that the Board of Investigation might 
not consider that records granted prior to May 8, 1897, were invalid under — 
section 4, and the definition of ‘unrecorded water’ in the Interpretation Sec- — 
tion of the 1897 Act, by reason of non-user. It permits the issuance of a 
license to the original holder of the record, provided he puts in his ditch and — 
works, and makes beneficial use of the water within one year. (See section 
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Plate 7 


{ICE RIVER GLACIER, TRIBUTARY TO HOMATHKO RIVER 
The foot of this glacier is only between 300 and 400 feet above sea. 


REVELSTOKE HYDRO-ELECTRIC DEVELOPMENT, ILLECILLEWAET RIVER 
Showing in-take dam and wood stave pipelines. Canadian Pacific Ry. grade may be seen above. 
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43.) Also, in the 1909 Act, provision is made (see section 253) that if the 
- powers granted by any license—and this includes licenses replacing old records . 
- __be not exercised for three successive years, then such license automatically 
lapses. The Commissioner, however, has power to reinstate the license, and 
even to give it its original priority, if the representations made to him in the 
premises appear just and reasonable. 

Part V of the Act sets forth the procedure necessary to obtain water 
licenses and defines the general rights acquired by licensees. It also specifies 
the jurisdiction that will be exercised by individual Water Commissioners. 

Respecting the subject of water storage, the legislation first introduced 
in 1908 has been modified and amplified. The Water Act of 1909 enters more 
fully into this subject and makes provision for the storing of water whereby 
the holder of a license to store—subject to limitations imposed by the Act 
—receives right and property in the water so stored. 


Section 250 of the Act requires of every licensee that : 


“Byvery license issued under this Act shall be for the beneficial use of the 
quantity of water permitted to be taken and used, and notwithstanding the 
quantity of water granted by any license, no licensee shall, to the prejudice 
of others, divert more water from any stream than can for the time being be 
by him beneficially used, and the exclusive right shall be limited to the quantity 
of water his works will carry.”’ 

As previously pointed out, under section 253, if a licensee does not carry 
out his obligations in good faith, then 


“If the powers granted by any license shall not be exercised (in good faith 
and not colourably) for three successive years, they shall, zpso facto become 


null and void. The Water Commissioner may, however, upon application 
to him and upon notice to all persons likely to be affected by such renewal, 
reduce the quantity of water granted or grant the quantity originally permitted 
and renew the license, giving it the original or any priority he may deem just.”’ 

The powers of the Water Commissioners are defined in section 287. It 
is not necessary to go into further details respecting this Act, because our chief 
object is to set forth the salient features of legislation as, from time to time, 
they appear in the various enactments—all to the end of assisting in the inter- 
pretation of the latest form of the provincial Water Legislation, and which 
has aimed at incorporating all that was desirable from previous legislation 
and experience. 

The foregoing indicates some of the defects of the earlier Consolidated 
Act of 1897, and shows the pressing need of providing legislation and executive 
machinery by which the old records could be cleaned up. It has been indicated 
how, by the Act of 1909, a Board of Investigation was appointed for this pur- 
pose, and the character of its duties has been noted, as well as some other 
special features which it is unnecessary to recapitulate. 

On March 10, 1910, Chapter 52, the Water Act, 1909, Amendment Act, 
1910, was passed, providing for certain verbal and other modifications affecting 
executive procedure. 

On March 1, 1911, by chapter 59, further amendments relating to various 
procedure on the part of the Water Commissioners, to advertisements, to ex- 
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} “e3 
tension of time with respect to surveys, and of works, etc., were made. 


These are largely of a detailed character and do not involve any change in 
principle. 


Caos MOLT solidated in Chapter 239 of the Revised Statutes of British 


difficulties of the very kind which the Board of Investigation was appointed 
to remove. It became clear, therefore, that uniformity in the issuance of 
licenses could only be secured by issuing them from a central office. Mr. J. F. 
Armstrong, whose long experience with the water legislation of the province 
has been so valuable in assisting to bring the administration of the provincial 
water resources to its present efficiency, has well summarized the chief of 
_ the necessary amendments to the Water Act of 1909. He states that it was 
found necessary to : 


1. Simplify the notices which were to be posted and published ; 


2. Give the applicant a short delay in which to file the information 
to which the public was entitled, and a longer delay in which to pay the 
fees and prove to the Department that the water could be beneficially 
used for the purpose stated ; 


3. Set a fixed time ene which plans of the works for the diversion, 


carriage, and storage of the water should be submitted to the public and ~ 


to the Department, and a fixed time for the commencement and the 
completion of these works ; 

4. Entrust to one official the issue of licenses and permits and the 
granting of the other water privileges ; 

5. Enable the Executive to grant a certificate of the approval of its 
undertaking to a company or municipality before the plans of works had 
been completed ; 

6. Entrust to the Comptroller of Water Rights the approval of the 
plans of the works to be constructed ; 

7. Provide a summary procedure on complaints for illegal diversion 
of water and other offences by a licensee ; 

8. Provide for the inspection of dams and other structures which are 
alleged to be dangerous. 


Pence Amendments covering the features just enumerated, as well 
Act, 1912, as other details, were enacted on February 27, by the Water 


Chap. 49 Act Amendment Act, 1912, being chapter 49. It is virtually 
an amendment to the Water Act, 1909, and amendments, as consolidated by 
‘chap. 239 of the Revised Statutes, 1911. 


The words ‘Comptroller of Water Rights’ were substituted for ‘Chief 
Water Commissioner.’ The Comptroller of Water Rights was empowered to 
issue the licenses to replace the former records as directed by the Board of 
Investigation. Certain functions specified in the Act were to be discharged by 
an official known as the Water Recorder. The amendments.are quite exten- 
sive, and practically involve the recasting of Part V, dealing with Procedure to 
obtain Water Licenses, and the general rights acquired by licensees, and also 


6 


The Water Act of 1909, together with pmendinents: was con- _ q 


Columbia, 1911. In the administration of the Water Act of © a 
1909, licenses issued by some of the district Water Commissioners created 
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of Part VI, dealing with the Approval of the Undertaking of Municipalities 
and Companies. 


pi eters ‘ The Board of Investigation found that various matters could 
pene men not satisfactorily be disposed of without further legislation, 
Act, 1913, 

Chap. 82 consequently, on March 1, 1913, the Water Act Amendment 


Act, 1913, chap. 82, was passed. Ignoring details, this measure, broadly 
speaking, provides for greater directness and latitude with respect to certain 
- procedure. : 

Certain powers, formerly exercised by the Lieutenant-Governor-in- 
Council, were transferred to the Minister of Lands. This change permitted 
matters of a purely departmental character to be dealt with by the Minister, 
thus relieving the Executive Council. The Minister of Lands, for example, 
was empowered to grant approval of an ‘undertaking,’* although appeal from 
the decision of the Minister could be made to the Lieutenant-Governor in 
Council.) 

Under former legislation, the Comptroller of Water Rights presided at all 
meetings of the Board. By the 1913 Amendment, the Lieutenant-Governor 
in Council might appoint some person other than the Comptroller-to act as 
Chairman. Subsequently, the Comptroller was constituted, by statute, an 
ex-officio member of the Board. 

Functions formerly performed by the Water Recorder were transferred 
to the Engineer of the Water District, a qualified technical officer to be ap- 
pointed by the Minister of Lands. The Government Agent usually acted as 
local Water Recorder and often was not qualified to gather such information 
as was required for the purposes of the Board. By gathering in a satisfactory 
manner, physical and other data relating to the water matters under con- 
sideration, district engineers greatly facilitated the work of the Comptroller 
of Water Rights and of the Board of Investigation. 

With respect to the procedure of the Board, a number of detailed amend- 
ments were made, whereby its jurisdiction was enlarged, and means provided 
for more effectual adjudication. A number of special matters are provided 
for, such as those relating to the cancellation of records ; the filing of docu- 
ments with the Board ; the question of prescriptive rights ; the readjustment 
of licenses, which may, inadvertently, have been issued in an incomplete, im- 

{ perfect or irregular manner ; also questions relating to the forfeiture of records 
or licenses ; questions affecting priority and precedence ; storage ; publication 
of notices ; the hearing of objections ; advertising by applicants ; the carriage 
of waters in works already constructed ; the issuance of conditional licenses ; 
the imposing of rents, royalties, tolls and other charges ; and other details 
relating to administration. 

Respecting the posting of notices, it had been found that a large amount 
of detailed information demanded under the Act from applicants, in the initial 
stages of the consideration of their application, was not really required until a 
later period ; consequently, the necessity for providing certain data was sus- 
pended, also requirements, with respect to publication of notices, were made 


* Respecting ‘undertaking,’ see Chapter 49 of Acts of 1912, especially Sec. 3. 
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less onerous. When the application is for domestic purposes, for 500 gallon 


per day, or less ; or for mining purposes, for 8 cubic feet per second, or less, 


the Local Water Recorder, if satisfied that all parties interested have been 
notified, may authorize the applicant to dispense with the advertising. 

To remove ambiguity regarding the relative priority to be given to ap- 
plications and licenses, it stipulates that all applications for water 


“« . shall have precedence according to the time of the filing in the office _ ; 
of the Water Recorder for the district of a copy of the notices posted on the — 


ground, and the licenses and the privileges thereby granted shall have pre- 
cedence and priority according to the data of the said filing of the said notice, 
unless the contrary is stated in the license.” 
rei In a province like British Columbia, where some lands are 
eat ee much more advantageously situated than others, settlers in 
possession of land requiring irrigation sometimes find it difficult 
and expensive to obtain water from available sources. In such instances, the 
settler may find it quite impossible to provide the necessary works for con- 
veying and distributing the water. Many a proposition too difficult for the 
individual settler proves comparatively easy when handled co-operatively. 
The Water Act of 1909, by sec. 63, provided that licensees might combine for 
the construction of such works, and, in 1911, amendments were passed author-_ 
izing the mingling of the waters so carried. The Hon. William R. Ross, 
Minister of Lands, appointed Mr. J. F. Armstrong, Chairman of the Board of 
Investigation; Mr. H. W. Grunsky and Mr. A. P. Luxton, K.C., to draft 
legislation dealing with ‘Irrigation Communities.’ Meantime, however, a 
new section, Part XA, which deals with this subject, was incorporated in the 
Water Act Amendment Act, 1913. This section consolidates the legislation 
of 1909 and 1911, and also includes additional provisions. Mr. J. F. Arm- 
strong, who was largely responsible for the amendments, states : 


‘These amendments enable parties using a system of works to forma 
partnership—called an ‘irrigation community’—to maintain and, if necessary, 
to construct the main works, to appoint a manager, and to levy assessments 
for the expense incurred. This method of organization entails but little 
expense and is sufficient when all interested join in the partnership. Similar 
provisions for mining purposes have been in the Statutes of the Province for 
many years.” (See Part VII, of the Gold Mining Ordinance, 1867). 


Having further legislation in mind, he adds : 


“Tt has been suggested that, where the majority of the water-users under 
an unorganized system are in favour of forming an irrigation community they 
should be allowed to levy assessments on all who use the joint works, even if 
such users have not joined the partnership. It is claimed that these recal- . 
citrants are enjoying the fruit of their neighbours’ labours without contributing 
to the cost. It is also suggested that the liability of each partner should be 
limited to an amount proportioned to his interest in the partnership. It has 
also been asked that licensees who divert water for domestic purposes be 
authorized to form a waterworks community. These different suggestions 
are worthy of consideration.” 


In discussing the new legislation relating to irrigation communities, Mr. 
Grunsky points out, that there are two main ways by which irrigation companies 
may carry out the principle that a water right be made appurtenant to the 
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land for which the license is issued, and upon which the water is used. One 
way is by the formation of companies, which are strictly carrying concerns, 
having existence separate and apart from the land companies, the carrying 
companies to be subjected to public regulation. The other course is, by the 
organization of companies that will, along with each parcel of land sold, dispose 
of a share in the property right of their distribution system—provision being 
made for payment in instalments extending over a term of years and at rates 
which will permit of a sufficiently liberal profit to the irrigation companies to 
furnish an inducement to them to enter this field of activity. Under this 
latter plan the purchasers of land eventually own and operate the irrigation 
system. 


The organization recommended by the Water Rights Branch, namely, 
one which would sell the land and water system together to the settlers on 
fairly long term payments, was adopted and the new part, entitled ‘Irrigation 
Companies,’ was incorporated in the Water Act Amendment Act of 1913. 
Commenting upon the object of this legislation, Mr. Grunsky succinctly states 
that the aim ‘‘is to provide for the creation of one type of irrigation company, 
at least, thati will be approved by the Government, that will be in harmony 
with the principles of existing legislation, and under which an opportunity 
may be afforded to capital to receive ample profits from its investment in this 
field of enterprise.”’ 


Irrespective of this new part, however, provisions are maintained in the 
Act defining the powers, privileges and obligations of existing irrigation com- 
panies, and for regulating agreements made and tolls charged by them. 


Subsequently, largely as a result of more extended research by Mr. Grun- 
sky, comprehensive legislation relating to irrigation communities was intro- 
duced in the Public Irrigation Corporation Bill. This is comprehensively 
set forth and discussed in Mr. Grunsky’s Report on the Public Irrigation Cor- 
poration Bill. He states : 

“The Bill, in brief makes possible the joint ownership and corporate 
control of irrigation enterprises by the landowners of any locality in the province 
where the lands can be irrigated advantageously from a common source or 
sources of supply and through a common system of works. This is accom- 
plished through the medium of publicly owned corporations known as ‘public 
irrigation corporations.’ 

“The organization of these corporations resembles very closely that of 

city and district municipalities. They are in reality municipalities dealing 
only with matters relating to water, including its supply, its carriage and 
distribution, and its conservation. 
“Through their instrumentality, money may be borrowed upon debentures 
or otherwise and taxes may be imposed which become a first lien upon the lands 
within the corporate limits. It is contemplated that, by means of these 
institutions, water-users will be enabled to co-operate effectively and on a 
large scale in the solution of their water problems.” 


Had it not been for the European war, this public spirited measure would 
doubtless have been more adequately subjected to a test of practical experience. 
No doubt this opportunity will come in the future. 
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The Water Rights Branch commenced an investigation re- | 
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Rules, Aiba! x 5 Fe 
Regulations specting the waters of the Province with the object of having — 
and Fees sufficient data available respecting the special and natural 


advantages appurtenant to each stream, so that the fees payable for the exer- — 
cise of rights relating to the use of waters would, so far as possible, be in accord- _ 
ance with their respective advantages. This was a basic doctrine specially — 
urged by the Commission of Conservation in its first report upon the Water — 


Powers of Canada, where it states that : 


“Knowledge of the physical circumstances intimately associated with : 
water-powers is essential to an intelligent classification of them. It is as un- 


reasonable not to differentiate between water-powers as it would be not to 


differentiate between timber tracts, mineral lands, or the items of any other — 


natural resource varying in quantity, quality and situation.”’ 

As a result of research by Mr. William Young, Comptroller of Water Rights, 
made under the direction of Mr. H. W. Grunsky, assisted by Messrs. E. 
Davis, C. A. Pope, and other members of the staff of the Water Rights Branch, 


the Dept. of Lands of British Columbia, by its Proclamation, dated Sep- | 


tember 3, 1913, promulgated the Rules and Regulations and Schedule of 


fees.* But here, again, owing to the European war, it was not possible to — 


undertake the extra work necessary to the adequate carrying out of the pro- 


visions of these new Rules. They contain a number of special features con- 


ceived along broad lines and are well worthy of being tried out. 


BritTisH CoLtumBiA WaTER Act, 1914 


As the reasons for the creation of the prominent statutory features of 


the Water Act, Chap. 81, March 4, 1914, have been traced step by step, it is 
not necessary to make an analysis of the various provisions. It co-ordin- 
ates and brings into one complete code all prior Acts governing the use of 
water in British Columbia—whether they relate to mining, irrigation, power, 
the clearing of streams for logging or other purposes, the carriage or storage 
of water, or to other uses. Furthermore, the foregoing review sets forth the 
radical means adopted to prevent speculation in water titles ; to secure the 
actual beneficial use of water, the building of proper and substantial structures, 
the clearing up of old records and the granting of licenses to those entitled to 
receive them ; to make provision for reasonable extension of time to those 
who failed to construct works ; to facilitate the combination of water users 


to make supplies of water available for use by means not within the reach of © | 


an individual user ; in fact, it sets forth how the Government has sought, by 
numerous and diverse means, to conserve and make available, for beneficial 
use and in the public interest, the extensive water resources of British Columbia. 

The Water Act of 1914 is an extensive measure of 172 pages and consists 


of 302 main sections. It presents in an orderly manner a comprehensive code ~ 


dealing with the ownership and beneficial use of water. — 


*See British Columbia Gazette, February 12, 1914, p. 1,037, et seg.; also, see, infra, in this 


report where the rules are discussed, more particularly in their bearing upon the subject of fees _ 


and rentals respecting water-power. In the British Columbia Gazette, the rules are headed by the 
date ‘September 3, 1913,’ but this date has no significance, especially in view of the date 13th 
January, 1914, being specified in section 68 of the Water Act. 
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Any person who has intelligently perused the historical survey here pre- 
sented cannot fail to possess a good understanding of this new Water Act, 
because essentially it is a consolidation of the previous Acts. There are certain 

revisions and additions, but these involve no departure from principle. The 
most extensive addition is Part VII, which relates to the creation and operation 
of companies or associations for the storage or distribution of water, and is an 
elaboration of the legislation to which special reference has already been made 
in the discussion relating to mutual water communities. 

The subject of procedure has been more specifically set forth. The water 
rights of riparian owners have been dealt with by placing a time limit, within 
which all claimants to the use of water, by virtue of riparian ownership, must 
file their claims with the Board of Investigation. When the time limit expires, 
no further claims, based solely upon the ground of riparian ownership, will be 
recognized. (See sections 5 and 6.) 

Special provisions are inserted to safeguard the granting of the more 
important and valuable water privileges, particularly those which involve the 
sale, barter, or exchange of water, or water-power. Referring to some of these 
features of the Act of 1914, the Hon. W: R. Ross, Minister of Lands, stated : 


‘Applicants for this class of privileges must not only obtain a water 
license from the Comptroller, but must have their undertakings approved by 
the ministry ; in fact this approval is one of the very first steps required of such 
applicants. In order to relieve the Minister of much detail work in this 
connection, the petition for the approval of the undertaking is, in the first 
instance, referred to the Board of Investigation, which makes its report to the 
Minister. The Board goes carefully into such questions as whether the financial 
position of the applicant gives promise of his carrying out the undertaking 
successfully, and as to whether the general scheme proposed is in the public 
interest. Applicants are not authorized to undertake surveys and the pre- 
paration of detail plans until they have obtained this approval of the under- 
taking asa preliminary step. In this way the plea that a particular applicant is 
entitled to consideration on the ground of having expended large sums of money 
is avoided.”’ 


Respecting the aims of certain measures for conserving the valuable water 
resources of the province, he added : 


‘Licenses issued to companies for water-works and power purposes are 
now being limited to a term of years, the maximum life of any such license 
being fifty years. In other words, such privileges are leased rather than 
given in perpetuity. A bond is required of applicants for these privileges 
to insure construction of works without undue delay. A rental fee is also 
charged during the survey-construction period, which is sufficiently onerous 
to discourage the mere holding of sites for speculative purposes. In order not 
to work an injustice on applicants who proceed with the construction of their 
works in good faith, all amounts paid for rental during the survey-construction 
period are, however, credited on account of rentals during operation period. 
This idea had been taken from the regulations of the United States Department 
of the Interior, and has the wholesome effect of making the applicant toe the 
mark in the survey-construction period, but lightening his burden in the early 
_ years of the operation period.’’* 


* See paper by Hon. W. R. Ross, “ British Columbia Irrigation Policies,” in Proceedings of 
the Twenty-first International Irrigation Congress, held at Calgary, Alta, Oct. 5-9, 1914, 
‘Ottawa, 1915. 
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Under this system of limiting water privileges to a term of years, these a 
assets will, automatically, lapse again into the hands of the province,—thus ~_ 
affording the opportunity for reconsidering terms in the light of conditions _ 
then existing. (See section 10.) : 
Authority is conferred to create reserves of unrecorded water 
or to cancel same by Order-in-Council. Cancellation of a — 
reserve, however, cannot become effective until the notice shall 
have been published for three months in the British Columbia Gazette, andin 
a newspaper. (See section 59.) 
Under section 60, the Minister ‘‘may cause to be prepared in 
and for each water district, or any portion or portions thereof, 
a water-rights map, which shall show the location, points of 
diversion, conduits, places of user, and such works, references to records or 
licenses, and other particulars relating to the water in such district or portion 
of a district as the Minister may deem advisable.’”’ Also, ‘‘the Comptroller, 
as soon as a water-rights map in any locality is prepared, shall give every 
stream therein described, whether named or not and whether known by one 
or more names, an official name, having regard to the name of such stream on 
any existing official map ; and shall promptly report such name to the Chief 
Geographer of the Surveyor-General’s Department, and such stream shall 
thereafter be known by such official name and no other, and shall be so de- 
scribed and known in all official maps, plans and documents.”’ 


With its 172 pages, the Water Act of 1914 is rather a formidable docu-_ 
ment. Technicalities need not be discussed, inasmuch as the average indi- 
vidual, whose interests fall within its jurisdiction, is not so much concerned 
with its more technical and legal aspects, as with those practical issues which 
govern his procedure in obtaining a license and which require him to use the 
waters beneficially, to construct works, and also to avoid such action, or non- 
action, as involve penalties. Hence, a condensed summary of such portions 
of the Act will be of great practical instruction and assistance to the average 
individual. Citation is given to the respective sections where the matters 
referred to are to be found, but the Act itself should be consulted in all matters 
of issue. Copies of the Act may be had on application to the Comptroller of 
Water Rights, Victoria, B.C. 


Water 
Reserves 


Water-Rights 
Maps 


The Water Act, 1914, is divided into nine main parts as follows : 


Part Division of Act ~ Section 
I-—Definitions and Interpretation of Terms:............,.... 3 
II.—Ownership of Water and Water Privileges....... 4-20 
ii Rights and Obligations of Licensees an tees tan oe Cees 21-51 
iive--Oreanization and Administration! 2.00) — eee eee 52-68 
Mj Procedure’ to’ Acquire a. Water Licensevan fame Ls ene 69-118 
VI—Special Rights and Obligations of Particular Classes of 
VACensees foil). Fc |... Jake qe Ree eee eee 119-159 
Division 1 -~Storage An Peak ee ee 119-124 
Divasiona2-—Irrigations 65. yeaa ee ee eee 125-128 
Division. 3 <—Mining’ 7 nic) ake Ae ee ee ee 129-130 
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IDavision. 0. Class ©.) POWELLS. prune aio tmehs sw liaslp old's 133-136 
Division 6.—Municipalities...... RW MEE EMT AME IOs ota 5 Pe oa 137-140 
WOtvwasion)./ Clearing, otfeasgis jamiar ¢. ns Wines. as an. le 141-148 
Iivision 8— "Class: C” Licensees #02, 30) a os 149-159 
- VII.—Companies and Associations for the Storage or Distribution 
Dia WALK Scille Worn A. Ae en ee eR OROe allot «082 tPeder zk 160-287 
Division 1—Water-users’ Community.................-. 160 
Division 2—Mutual Water Company................... 161-164 
Division 3—Land and Water Company...............;. 165-171 
Division 4.—Public Irrigation Corporations.............. 172-287 
VIII.—The Board of Investigation, its Functions and Procedure..... 288-299 
Eee VISCCOMATICOUS. 2 2 ..3° os ia. 2 Sin 2d Ge Po ek al a SIA gees ne 300-302 


One part of the Act outlines rights, obligations and procedure which are 
common to all water users. Then follow special divisions, setting forth speci- 
fically the rights and obligations of particular classes of licensees. 


ee 4 The Act devotes great attention to the subject of organization 
A een and administration. The Minister is empowered to divide 
the Province, or portions thereof, into districts, to be called 


* ‘Class A,’ in reference to any application or license, means any application or license for 
‘domestic,’ ‘mineral-trading,’ or ‘steam-purpose’; or for ‘mining’ or ‘miscellaneous purpose,’ 
where the water is to be used in quantities not exceeding 100,000 gallons per day ; or for ‘irriga- 
tion purpose,’ where the acreage to be irrigated does not exceed 640 acres ; or for ‘power pur- 
pose,’ where the power to be developed does not exceed 100 horse-power and is to be used by the 
applicant only: Provided, that, if in the opinion of the Comptroller, the nature of the works 
intended is such as to require the submission of detail plans, he may place any application which 
might come within the foregoing classification into ‘Class B,’ notwithstanding the foregoing 
limitations. (Water Act, 1914, section 3.) 

‘Class B,’ in reference to any application or license, means any application or license for 
‘mining’ or ‘miscellaneous purpose,’ where the water is to be used in quantities exceeding 100,000 
gallons per day ; for ‘irrigation purpose,’ where the acreage to be irrigated exceeds 640 acres ; 
or for ‘storage,’ or ‘hydraulicking’ or ‘fluming purpose,’ where the water is to be used by the 
applicant only ; or for ‘power purpose,’ where the power to be developed exceeds 100 horse- 
power and is to be used by the applicant only ; or for ‘lowering-water purpose’: Provided, 
that if, in the opinion of the Comptroller, the nature of the works is such as not to require the 
submission of detail plans, he may place any application or license which might come within the 
above classification into ‘Class A,’ notwithstanding the foregoing limitations. (Water Act, 
1914, section 3.) 

‘Class C,’ in reference to any application or license, means a license by virtue of which water 
is held in gross, whether by special statute or otherwise ; or an application or license for ‘power,’ 
‘hydraulicking,’ ‘clearing-streams,’ or ‘fluming purposes,’ where tolls are to be charged ; or for 
‘water-works’ or ‘conveying purpose.’ (Water Act, 1914, Amendment Act, 1917.) 


For convenience these definitions may be epitomized as follows : 


Class A— 
Domestic—all 
Mineral trading—all 
Steam—all 
Mining or Miscellaneous—if not over 100,000 gallons per day 
Irrigation—if not over 640 acres 
Power—if not over 100 h.p. development, and for use of applicant only. 
Class B— 
Mining or Miscellaneous—if over 100,000 gallons per day 
Trrigation—if over 640 acres j 
Power—if over 100 h.p. development and for use of applicant only 
Storage, Hydraulicking, or Fluming—if for use by applicant only 
Lowering-water—all. 
Class C— 
Water held in gross—all ; ; 
Power, Hydraulicking, Clearing-streams, or Fluming—if tolls are to be collected 
Waterworks—all 
Conveying—all. 
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‘Water Districts,’ and ‘to define the boundaries thereof (section 52).* The 
Lieutenant-Governor in Council may appoint a Comptroller of Water Rights, 
the members of the Board of Investigation, Engineers and Water Recorders, 
for the various Water Districts, and such other officers and persons as may be 
necessary, who shall, respectively, have the powers and perform the duties 
given to them by the Water Act, or by the ‘Rules.’ The Minister of Lands 
shall authorize some member of the Board to act as Chairman. The Comp- 
troller, in addition to the power specially given him, has all the powers and 
authority given Water Recorders and Engineers, and is also an ex-officio mem- 
ber of the Board, possessing the powers of a member thereof for all purposes, 
except in the determination of records and licenses made or issued under former 
Acts. (Section 53.) . 

The Engineer of a Water District is given extensive authority in connection 
with the direction and control of the diversion, storage and distribution of 
water, and is vested with wide powers of inspection and other duties under 
the Act and the ‘Rules.’ For example, when receiving complaints, summon- 
ing witnesses and hearing objections, the Engineer exercises the powers of a 
justice of the peace under the Summary Convictions Act. He may also, not- 
withstanding the construction of works, in accordance with approved plans, 
order any repairs, alterations and improvements in such works which may be 
necessary to prevent any extraordinary seepage loss. He is empowered to 
compel water users to construct substantial head-gates and to compel proper 
rotation in the use of water by irrigation licensees. Where licensees cannot 
agree respecting the distribution of water from any stream, as a last resort, a 
Water Bailiff may be appointed to act under the direct supervision and in 
accordance with the instructions of the Engineer. (Respecting powers and 
duties of Engineers, see sections 33, 34, 53 to 55, 57, 61 to 65; also 119 to 128, 
143 and 292.) The ‘Rules’ referred to are, until amended or repealed, the 
rules under the Water Act as passed by the Lieutenant-Governor in Council 
on January 13, 1914. Procedure on the part of Engineers and other officers 
is clearly set forth, great pains being taken with the details of procedure in 
order to insure just and uniform dealing with the intricate matters comprised 
within the scope of the Act. 


Necessity for The necessity for acquiring a record or license is most definitely 
Beers or affirmed. The Act, by section 5, states that ‘‘no right to the 
1cense 


permanent diversion or to the exclusive use of any water shall 
be acquired by any riparian owner or by any other person by length of use or 
otherwise than as the same may have been acquired or conferred under some 
former Act, or by license under this Act.’ 


d With respect to the subject of beneficial use, it is unnecessary 
Peace again to discuss this basic doctrine. It may be said to per- 
meate the whole Act. It is most clearly maintained that every 

license issued under the Water Act shall be for the actual beneficial use of the 
quantity of water permitted to be taken and used. If the water is not used 


* Compare sec. 7, chap. 48, Water Act, 1909. 
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or is wasted, every licensee thus transgressing shall be subject to cancellation 
of his license, and, further, notwithstanding the quantity of water granted by 
his license, no licensee shall, to the prejudice of others, divert more water from 
_ any stream than can for the time being be, by him, beneficially used. 


Measuring devices must be installed : 


‘Every ‘Class C’ applicant or licensee, from and after the time of receiving 
its authorization to make surveys, shall install and maintain in good operating 
condition, at such places and in such manner as shall be approved by the 
Comptroller, accurate meters, measuring-weirs, gauges, or other devices 
approved by the Comptroller and adequate for the determination of the 
amount of water used or electric energy generated (if any) in the operation of 
the works, and of the flow of the stream or streams from which the water is 
diverted or is to be diverted, and of the amounts of water held in and drawn 
from storage ; to keep accurate and sufficient records of the foregoing deter- 
minations to the satisfaction of the Comptroller ; and to make a return prior 
to the first day of March of each year, under oath, of such of the records of 
measurements for the year ending on December thirty-first preceding made 
by or in the possession of such person or licensee as may be required by the 
Comptroller.”’ (See section 157.) 


rocedure to The Act specifically describes the procedure by an applicant 
Acquire for a water license. The various steps are briefly summarized 
Water License : . 

in the following table : 


Section 
1. An applicant for a license to take and use water, shall first advertise 
his intention by posting notices of same, giving particulars specified 
Ni) TEES) ENGI B eee nr OSES Frorsleicets er Mrs ocd e Dh 70 


- 2. Copies of notices are to be filed in the Water Recorder’s office and 
also served upon each owner whose land will be in any way affected 
Dythe DIOPOSe WOLKS. 06. 5 2..0... oe be oe te sel lee ea) aeenn or 71 
3. Advertisement must be made giving same particulars as are 
required for the notices of item 1, above. Advertisement is to be 
inserted : Once a week for four weeks in a local newspaper ; also 
in case of ‘Class C’ application, published for two weeks in the 


OPT SH COMING: GOZCHEs «6 oi. o's caps Jiele one gies ten ei hn hehehe ha 72 
4, The applicant shall next file with the Water Recorder, his notice 
of application and sketch pursuant to his posted notice seat vn 73 


5. The applicant must next submit to the Comptroller of Water 
Rights, full information as specified in the Act respecting the 
Proposed undertaking. .ce/ci cus + ¢ ncle lig erie cena se ese wage 7 a 75 

6. Payment of application fees must be made to the Comptroller. 
(Objections are here dealt with, if any are submitted, also, in the 
case of ‘Class C’ applications, the necessary steps are taken to 
secure the ‘certificate of approval’ from the Minister)............ 76-86 

7. Provision is made whereby ‘Class B’ and ‘Class C’ applicants only 
must file plans and specifications of surveys relating to the pro- 
posed works and make further publication respecting filing of the 
plans, etc., after which the Comptroller may issue the conditional 
SOETRT® So), Cie oe ee ER FOIE Se Dt oc CCS TATE Sea Bt 87-91 

' 8. The next procedure is with respect to the taking and use of Crown 

or private lands for the carrying out of the proposed undertaking... 92-116 
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9. The applicant next submits proof of the completion of the works pa 
and of the putting of the water to beneficial use, after which the a 
final license issues for such part of the water applied for as has 


actually been put.to beneficial use... = gia seek eee ee 117-118 


The question of priorities is also dealt with in section 7, as 
follows : a 

“After the twelfth day of March, 1909, all applications for water shall be © 
subject to the claims and rights as finally settled, and to the licenses issued — 
by order of the Board under this Act; and the said applications, and the — 
licenses and privileges granted in pursuance thereof, shall, save as hereinafter — 
specified, have relative precedence according to the time of filing in the office 
of the Water Recorder, as hereinafter provided, a copy of the notices poste aa . 
on the ground. 

“As between two or more pending and conflicting applications for the use 
of water from the same source, the Comptroller may take into consideration. 
the various purposes for which the water is to be used under the respective — 
applications, and may issue licenses with due regard to the particular purpose — 
applied for, weighing one proposed use against the other ; and, if in his opinion — 
the use proposed under an application of the later rank is of a higher standard 
and more in the public interest than the use proposed under an application of 
an earlier rank, he may issue licenses on the said applications and establish 
the rank of the said licenses irrespective of the rank of the applications. The — 
following order and priority for the said purposes, with the definition of each — 
thereof given in section 3, while not intended to interfere with the discretion — , 
given him under this proviso, is, in general, recommended for his consideration : 

‘‘First— Domestic purpose 

““Second— Waterworks purpose 

‘“ Third—Mineral-trading purpose 

“Fourth—Irrigation purpose 

“Fifth—Mining purpose 

“Sixth—Steam purpose 

“Seventh—Fluming purpose 

“Highth—Hydraulicking purpose 

“Ninth— Miscellaneous purpose 

“Tenth—Power purpose 

“‘Eleventh—Clearing-streams purpose 

“Twelfth—Storage purpose 

‘“ Thirteenth—Conveying purpose 

“ Fourteenth—Lowering-water purpose.’ 


Priorities 


. The Water Act makes extensive provision for the taking and 
Taking of 
reads use of either Crown or private lands which may be required 
. for bona fide purposes by any applicant for a license. Such q 
applicant, however, entering upon these lands shall first secure from the — 
Minister of Lands, a permit to enter upon any lands of the Province, and shall 
also apply to the Minister of the Interior of Canada for the necessary per- 
mission where the lands are held in the right of the Dominion. In the case of 
private lands or occupied Crown lands, entry shall not be made upon such © 
without first obtaining the consent of the owners. Procedure mer 
absenteeism of owners, compensation, arbitration, action of the court, etc., . 
provided for. Every licensee is enjoined to do as little damage as cossiblell 
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and full compensation must be paid to all owners for any loss, damage or injury 
incurred. (See sections 92-116.) 

Wilful violation of any of the provisions of the Act may, in addition to 
penalties, involve the cancellation of the licensee’s certificate or license ; and 
the diversion, wilfully, or without authority, of any water from any stream or 
works, or the diverting of a greater quantity of water than a person is entitled 
to, or the unlawful interference with the works of any licensee, and like action, 
are dealt with as serious offences. (See sections 18, 47, 48 and 62.) 


RESPECTING THE TERMINATION OF WATER-POWER LEASES 


Water rights in British Columbia were, for the most part, taken out in 
connection with mining and agricultural development. It is, therefore, under- 
standable how such rights were regarded as appurtenant to the hereditaments 
upon which the water was used. Thus, in effect, such rights were held as in 
perpetuity and, under the consolidating Act of 1911, chap. 239, forfeiture of 
rights could only result from non-use, abandonment or by cancellation for 
wasteful use or other default. 

Now, although the 1914 Act, under sec. 10, requires in certain cases the 
stipulation of a definite license term, which in the case of licenses for water- 
power, municipal water supply or for the development of mineral springs, 
shall be limited to a period not exceeding 50 years, yet there is but little— 
either in the Act or in existing Regulations—to serve as a basis upon which, 
specifically, to re-consider at expiration, the terms of the original lease. 
Neither is there any definite setting forth of the measure of the authority which 
the Crown shall at that time exercise with respect to the existing works or other 
assets of those who, under.license, have made the development in question. 
Other water legislation, less comprehensive, and where the doctrine of the right 
cof the Crown is much less definite, has dealt more adequately with the subject 
of water-power leases. 

Such questions, for example, as whether compensation shall be paid, and, 
if paid, for what classes of development ; what principles shall guide in the 
appraisement of values and what shall govern in arbitration proceedings or 
when arbitrators fail to agree ; how compensation shall be paid ; what con- 
ditions shall govern if works have to be taken over ; or shall lands with certain 
works thereupon revert to the Government without compensation. These 
and like problems require to be dealt with according to sound principles. 
Doubtless, since the Province has seen fit to provide for such strict regu- 
lation respecting licenses granted to agriculturists and others whose develop- 
ment works are, individually, much smaller in extent and value than works 
necessary under ‘‘Class C,’’ the authorities will not overlook the larger pro- 
position to which reference is here made. 

Provided the Board of Investigation, the Minister of Lands 


Safeguard in : : : 
Order of and the Comptroller, all act with foresight, good wisdom and 
mcr’ accord, the interest of the Crown in connection with the grant- 


_ ing of water-power or other important water rights, may in a measure be safe- 


sa 
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guarded—that is, to the extent of not permitting development except under 
conditions which will not prove a menace to the public welfare. The safe- — 
guard lies in the fact that, when an applicant for a water privilege to be used 
in connection with a public utility, makes his application for license, he must, 4 
concurrently, petition for a certificate approving the undertaking. The whole ~ 
procedure must be well advertised and, before the application is granted, a 
. public hearing, which is also well advertised, must be held (see secs. 71, 72 (2), 
79). This hearing must be before the Board of Investigation (see sec. 80). 
The application goes to the Comptroller (see sec. 74). In the case of a ‘Class — 
C’ license, the Comptroller must defer the issue of authorization to make sur- 
veys until a copy of the certificate of approval of the undertaking has been 
filed with him (see sec. 78). The petition goes before the Board of Investiga- 
tion, which arranges for a public hearing and, afterwards, reports its recom- 
mendations thereon to the Minister (see sec. 80). The Minister may make 
an order in accordance with the recommendations of the Board, but it is — 
reasonable to expect that, if the recommendations are wise and based upon 
proper evidence, his action will accord therewith. In a word, the safeguard 7 
in this general procedure is due to the fact that the application for the approval 
of the undertaking must be discussed in public and that the minister’s approval 4 
must be obtained before the Comptroller can issue any authorization for the — 
applicant to proceed with the next step to the obtaining of a license, namely, 
the making of detailed surveys (see secs. 78 (e) and 86). 
Although these safeguards exist and, in a measure, tend to prevent the . 
creating of troublesome developments, nevertheless, they do not provide the ~ 
safeguards that would exist in the establishment by law of definite, broad and 
fair bases upon which re-consideration of relationships respecting terms, 
rentals, etc., between the Crown and lessee could be made at the termination © 
of leases. 


a 


Capitalization of Referring especially to the subject of the possibility of water 
Perpetual licenses becoming perpetual franchises and thereby permitting 

capitalization of same to be made upon such premises, greatly 
to the disadvantage of the public, Mr. O. C. Merrill, states : 


“TI believe that one of the most important features of a proper adminis- 
tration of water-power grants is the prevention of the capitalization of such 
grants. This can ordinarily be done only by limiting the duration of the 
franchise or grant. If, for example, a franchise is granted for forty years 
with the provision that, at the end of every ten years or every five years, the — 
Province or its municipalities may purchase the property and works at an ~ 
appraised valuation, the franchise, as such, ceases to have any value at the 
expiration of such periods, and the Province or its municipalities would pay for 
the property only, without any franchise value attached ; or, if the license is 
made indeterminate, as under the Wisconsin law—that is, if it runs indefinitely 
(not perpetually)—so long as the law and the conditions of the license are ¥ 
complied with and until the Province or some municipality elects to take over — 
the property at an appraised valuation, the franchise value again automatically — 
disappears with an offer on the part of the public to purchase, and the public | 


/ 
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is not required to buy back from the company something which the same 
public originally gave to the company gratis.’’* 

Water Act, 1914, May 19, 1917, the Legislature of British Columbia assented to 
eee the Water Act, 1914, Amendment Act, 1917. It provides for 
ae a few modifications relating to procedure and other matters, 
but it chiefly sets forth in detail the functions to be exercised, and the pro- 
cedure to be followed by the Lieutenant-Governor in Council, respecting a 
company authorized by memorandum of association, or by Act of the Legis- _ 
lature, to carry or supply, in the public interest, water for irrigation purposes. 
Wide powers are vested in the Lieutenant-Governor, amongst which is the 
power to : 

“Declare, upon giving such notice as the Lieutenant-Governor in Council 
may see fit, that all reservoirs, dams, ditches, flumes, water systems, pipe-lines, 
works and all other structures of whatsoever kind used for storing or conveying 
water for the purpose of irrigating lands to which the water licenses in connection 
with which such works have been constructed are appurtenant, are and have 
been since the construction of the same, appurtenances of said lands, or, in the 
event of the company not having provided adequate means for conserving 
a sufficient water-supply to the whole of said lands, are and have been since the 
construction of the same, appurtenances of the lands of the individual owners 
as distinguished from the lands of the company.” { 


The section in the Water Act of 1914, which defines ‘Class C’ of water 
users, is amended and now reads as follows : 

“Class C,’ in reference to any application or license, means a license by 
virtue of which water is held in gross, whether by special statute or otherwise ; 
or an application or license for ‘power,’ ‘hydraulicking,’ ‘clearing-streams,’ or 
‘fuming purposes’ where tolls are to be charged; or for ‘water-works’ or 
‘conveying purpose.’’’ t 

The foregoing review of the water legislation enacted by the Province of 
British Columbia, itself, permits a better understanding of the concluding 
portion of this historical survey, which consists of a brief reference to the 
legislation of the Dominion of Canada affecting the waters of that portion of 
British Columbia—the Railway Belt—which is under the jurisdiction of the 
Federal Government. 


WATER LEGISLATION RESPECTING THE Rartway BELT 


July 20, 1871, British Columbia entered Confederation. The terms of 
Union are incorporated in the Schedule to the Imperial Order-in-Council of 
May 18, 1871, and are also included in addresses presented to Her Majesty 
‘the Queen from the Parliament of Canada, and from the Legislative Council 


* See letter of O. C. Merrill, Chief Engineer, United States Forest Service, “Shall: Water 
Licenses Be Perpetual ?” published in the Report of the Minister of Lands for British Columbia 
for 1912, pp. 125-126. 

+ Section 8, subsection (a), re-enacting Section 171 of Water Act, 1914. 

t Compare Water Act, 1914, sec. 3. It may be explained that the phrase ‘in gross’ has been 
used in British Columbia to mean that the right to so much water could be acquired by a person 
or a corporation and treated as a personal right, without reference to the land upon which the 
water must be used or to the particular use to be made of the water. 
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of British Columbia, praying for the admission of British Columbia into the 
Dominion of Canada.* (aan 
Under article XI of the terms, Canada undertook to secure the construction — : 
of a railway extending from the Pacific seaboard through British Columbia, a 
to connect with the railway system of Canada. In consideration of this, 
British Columbia agreed to ‘‘convey to the Dominion Government, in trust, e 
to be appropriated in such manner as the Dominion Government may deem 
advisable in furtherance of the construction of the said railway, a similar 
extent of public lands along the line of railway throughout its entire length in 
British Columbia (not to exceed, however, twenty (20) miles on each side of 
said line), as may be appropriated for the same purpose by the Dominion 
Government from the public lands in the North-west Territories and the 
Province of Manitoba.”’ 
Railway Belt Pursuant to this undertaking there was set aside what is known — 
aoa tece River as the ‘Railway Belt’ of British Columbia—a strip of terri- 
tory forty miles wide and extending from the easterly boundary — 
of the province at the summit of the Rocky mountains to a westerly limit 
bounded by the Meslilloet river, the North arm of Burrard inlet, and the 
western boundaries of townships 39, 38, 2 and 1, west of the Coast meridian. 
The Provincial Government, by 43 Victoria, chap. 11, May 8, 1880, pro- 
vided for the grant of the territory involved, but the actual conveyance was. 
not made until the passing, by the Provincial Legislature, of an amending Act — 
intituled An Act Relating to the Island Railway, the Graving Dock, and 
Railway Lands of the Province, being 47 Victoria, chap. 14, December 19, — 
1883.f . 
In addition to the land grant provided for and situate 20 miles either side — 
of the railway line, there was, by the Act of the British Columbia Legislature 
of December 19, 1883, an additional grant made to the Dominion Government. 
of ‘“‘three and a half million acres of land in that portion of the Peace River 
district of British Columbia lying east of the Rocky mountains and adjoining 
the North-West Territory of Canada, to be located by the Dominion in one: 
rectangular block.’’ This is the tract known as the Peace River Block.f 
* Consult provisions of section 146 of British North America Act, 1867 ; also, Pope, Joseph,. 
Confederation ; Being a Series of Hitherto Unpublished Documents bearing on the British North 
America Act, Toronto, 1895 ;—respecting British Columbia, consult Index Ibid ; for copy. of “aa 
Order-in-Council, Schedule including Addresses, see Revised Statutes of Canada, 1906, Vol. IV, 
pp. 76-85. Consult, also, Revised Statutes of British Columbia, 1911, Vol. I, pp. XLIX, et seq. — 


ae 
The Statute or Ordinance making change to constitution similar to that of Ontario is No. 147,. 2 
in Revised Laws of British Columbia, 1871. For the present Constitution of British Columbia, 4 
é 


see Chapter 44 of the Consolidated Acts, 1911. Consult Documents Illustrative of the Canadian. 
Constitution, by William Houston, Toronto, 1891, see Note No. 30, pp. 233-34. 

{ This Act appears in the British Columbia Statutes for 1884, as chap. 14, December 19, 
1883. It is usually cited as chap. 14 of 47 Victoria, 1884. As a matter of fact, however, it was. - 
passed in 46 Victoria, 1883. The Act, chap. 14 of 1883, assented to May 12, did not become: 
operative and may here be neglected. 

{ This additional grant was made in lieu of such lands as had been alienated by British — 
Columbia within the Railway Belt, prior to the passing of the Act of December 19, 1883, and was. 

to be taken by the Province in full of all claims up to this, the latter date aforementioned by 
the Province against the Dominion, in respect of delays in the commencement and construction 
of the Canadian Pacific Railway and in respect to the non-construction of the Esquimalt. 
and Nanaimo railway, and shall be taken by the Dominion Government in satisfaction. 

of all claims for additional lands under the terms of union.” 
A 
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The Railway Belt land was conveyed by the Province to the 
Dominion, ‘in trust’ clearly with a view to its settlement at 
an early date.* Thus, section 11 of the Dominion Act, April 
19, 1884, chap. 6, provides that : 


“The lands granted to Her Majesty, represented by the Government of 
Canada, in pursuance of the eleventh section of the Terms of Union, by the Act 

of the Legislature of the Province of British Columbia, number eleven of one 
thousand eight hundred and eighty, intituled ‘An Act to authorize the grant of 

certain public lands on the mainland of British Columbia to the Government of the 
Dominion of Canada for Canadian Pacific Railway purposes,’ as amended by 
the Act of the said Legislature, assented to on the nineteenth day of December, 

one thousand eight hundred and eighty-three, intituled, ‘An Act relating to the 
‘Island Railway, the Graving Dock and Railway Lands of the Province,’ shall be 
placed upon the market at the earliest date possible, and shall be offered for 
sale on liberal terms to actual settlers.” 


Under section (h) of the recital of this Act the Dominion agreed that : 

“The Government of Canada shall, with all convenient speed, offer for 
sale the lands within the Railway Belt upon the mainland, on liberal terms 
for actual settlers.” 

According to Court decision, the date of the transfer of the administration 
of the Railway Belt lands to, and the consequent assumption of jurisdiction 
by, the Dominion, was April 19, 1884, this being the date of ratification of the 
agreement by the Parliament of Canada.t 


eines! The Government of British Columbia contended that it had 
Contends for transferred only the land in the Railway Belt to the Dominion 
Peeters Government in trust for purposes incident to the construction 

“of the railway, and that, in so doing, it had not relinquished its right to ad- 
minister the waters of the Railway Belt. Accordingly, the Province continued 
to administer water and water rights within the Railway Belt just as it did 
those outside. 

The settlers of British Columbia were accustomed to the operation of 
strict provincial water laws, and did not—unless in isolated instances—question 
this exercise of jurisdiction. In fact, the Railway Belt inhabitants continued 
to apply to the provincial agents for water rights. Only in exceptional cases, 
where parties had large interests and were more familiar with means of pro- 
tecting such, were applications made to the Dominion authorities for grants 

confirmatory of those secured through provincial agency. In accordance with 


4 Settlement and 4 
- Jurisdiction 


* Respecting the purpose and status of the Railway Belt lands, consult Debate on the Subject 

of Confederation with Canada, being Reprint from the Government Gazette Extraordinary of March, 

m7870, 165 pp., Victoria, B.C., 1912. Also, with respect to railway lands in British Columbia, 

including Order-in-Council of 16th May, 1871, and copies of many documents relating thereto, 

consult Papers in Connection with the Construction of the Canadian Pacific Railway, between the 
Dominion, Imperial and Provincial Governments, Victoria, 1880, pp. 139-310. 

+ Thus, Chief Justice Ritchie, in Queen vs. Farwell, Vol. 14, Supreme Court of Canada Reports, 
pp. 392 et seq (1887), has stated: ‘‘Therefore, so soon as the Act of the Dominion [47 Vict., 
‘chapter 6, 19th April, 1884], adopting and confirming the legislation of the Province [British 
Columbia Statutes, 1883, chapter 14, December 19, 1883] was passed, the line of the Canadian 
Pacific Railway thus selected by the Dominion Government and adopted by British Columbia, 
‘passed out of the control of the executive government of British Columbia, and was held by the 
Crown as represented by the Governor-General of Canada” (pp. 420-21). For confirmatory 
‘view, compare George vs. Mitchell, in British Columbia Report, Vol. 17, pp. 533 et seq (see p. 534). 
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the policy above mentioned, the Province, between 1884 and 1912, granted 


Le 


hundreds of water records in the Railway Belt, both with respect to Crown — 


lands and private lands. 

The provincial authorities felt strengthened in their contention by the 
following circumstances : The Dominion Government had not put into force 
special laws or regulations for the administration of the waters of the Railway 
Belt ; it had not attempted to exercise the jurisdiction which the Province 
felt was demanded by the circumstances ; they relied upon a decision given in 


what is commonly known as the Precious Metals case and to which passing 4 


reference must here be made. 


Eas ne ing the extent to which the transference of the land to the 


Dominion carried with it the rights to minerals, waters, etc., 

and also respecting the jurisdiction of such natural assets. 
On April 3, 1889, the case of the Attorney-General of British Columbia 
vs. Attorney-General of Canada—commonly known as the Precious Metals 


Case—was decided by the Judicial Committee of the Imperial Privy Council | 


in favour of the Province.* 
In the course of his judgment, Lord Watson stated : 


“Leaving the precious metals out of view for the present, it seems clear 
that the only ‘conveyance’ contemplated was a transfer to the Dominion of 
the provincial right to manage and settle the lands, and to appropriate the 
revenues. It was neither intended that the lands shall be taken out of the 
Province, nor that the Dominion Government should oecupy the position 


of a freeholder within the Province. The object of the Dominion Government — 


was to recoup the cost of constructing the railway by selling the land to the 
settlers. Whenever the land is so disposed of, the interest of the Dominion 
comes to an end. ‘The land then ceases to be public land, and reverts to the 
same position as if it had been settled by the Provincial Government in the 
ordinary course of its administration. That was apparently the consideration 


which led to the insertion, in the Agreement of 1883, of the condition that the 


Government of Canada should offer the land for sale, on liberal terms, with all 
convenient speed.’’f 

- It is manifest that this judgment, which seemed to uphold the contention 
of British Columbia, was, naturally, construed by the provincial authorities 
as confirmatory of the position they had taken with respect to waters in the 
Railway Belt. The Dominion authorities, however, questioned, from time 
to time, the course which the Provincial authorities were pursuing with respect 
to Railway Belt waters and water rights. 


Eventually the vexed question of water jurisdiction came into 

oat ee the courts. On April 7, 1906, the Provincial Water Com- 

missioners for the District of New Westminster, purporting 

to act under the Water Clauses Consolidation Act, 1897, granted to the Bur- 

rard Power Company, at an annual rental of $566, a record for 25,000 inches 

of water out of Lillooet river and its tributaries. Lillooet river { and 
* Consult, Appeal Cases, Judicial Committee of Privy Council, Vol. 14, pp. 295, et seq. 


{ Ibid, pp. 301-2. 
t Now known as the Alouette river, see Fifteenth Report of Geographic Board of Canada. 


After 1884, specific questions arose, from time to time, respect- — 
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Lillooet lakes lie within the limits of the Railway Belt. The water was to 
be diverted for power development and for industrial purposes, and, after 
use, was to be discharged into Kanaka creek, thus discharging by another 
route into the Fraser river. 

Certain interests holding, from the Dominion Government, timber con- 
cessions on Lillooet lake, protested to the Department of the Interior that 
their rights would be injuriously affected by the proposed diversion. December 


26, 1906, the Attorney-General of Canada fyled an information in the Ex- 


y 


_chequer Court of Canada. Subsequently, in the interest of the Province, the 


Attorney-General of British Columbia was made a party to this case, known 
as Burrard Power Company vs. King. The plaintiff contended that, as the 
provincial grant of water to the power company was invalid and conveyed no 
interest to the company, the grant should be cancelled. 


MT écisionre May 10, 1909, the Exchequer Court of Canada gave decision 


Burrard in favour of the Dominion.* February 15, 1910, an appeal 
powcr ase from this judgment was dismissed by the Supreme Court of 
Canada.t On appeal to the Privy Council, the Judicial Committee gave 
judgment, November 18, 1910, upholding the decision rendered in favour of 
the Dominion.t 

In delivering judgment for the Judicial Committee, Lord Mersey referred 
to the above quoted statement of Lord Watson with respect to the Precious 
Metals case. He pointed out that one of the objects of Article 11, of the 
Terms of Union, was to afford the Dominion a means of partially recouping 
itself for expenditures in connection with the construction of the Railway by 
sales to settlers of the land transferred. The Judicial Committee held that, 
“if the Province could, by legislation, take away the water from the land, it 
could also, by legislation, resume possession of the land itself, and thereby so 
derogate from its own grant as to utterly destroy it. Lord Watson’s reference 
in the Precious Metals case, to the 11th Article, so far from supporting the 
appellants’ contention, is against it. Hesays : ‘The conveyance contemplated 
was a transfer to the Dominion of the provincial right to manage and settle 
the lands and to appropriate the revenues.’ ”’ 

The Judgment of the Judicial Committee states : 

“The grant of the water record in the case now under consideration is an 
attempt on the part of the Province to appropriate the revenues to itself, and 
would, if carried into effect, violate the terms of the contract as interpreted by 
Lord Watson. It is true that Lord Watson adds that the land is not by the 


transfer taken out of the Province, and that once it is ‘settled’ by the Dominion 
it ceases to be public land, and ‘reverts to the same position as if it had been 


settled by the Provincial Government in the ordinary course of its adminis- 


tration.’ But this also is against the appellants’ contention, for it implies that, 
until settled by the Dominion, it remains public land under the Dominion’s 
control. 


* Consult, Burrard Power Company vs. King, in Exchequer Court Reports, Vol. 12, pp. 295, 
et seq. 

t Consult, Supreme Court of Canada Reports, Vol. 43, pp. 27 et seq. 

ft Consult, Appeal Cases Before Judicial Committee of the Privy Council, 1911, pp. 87 et seq. 
See also, Canadian Digest, Toronto, 1911, Vol. II, p. 4,097. 
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“Their Lordships are of opinion that the lands in question, so long as they ~ 


remain unsettled, are ‘public property’ within the meaning of section 91 of 
the British North America Act, 1867, and, as such, are under the exclusive 
legislative authority of the Parliament of Canada by virtue of the Act of Parlia- 
ment. Before the transfer they were public lands, the proprietary rights in 
which were held by the Crown in right of the Province. After the transfer 
they were still public lands, but the proprietary rights were held by the Crown 
in right of the Dominion, and for a public purpose, namely, the construction of 
the railway. This being so no Act of the Provincial Legislature could affect 
the waters upon the lands. Nor, in their Lordships’ opinion, does the Water 
Clauses Act of 1897 purport or intend to affect them ; for, by clause 2, the Act 
expressly excludes from its operation waters under the exclusive jurisdiction of 
the Dominion Parliament.”* 

This judgment makes it clear that water records granted by the Province 
within the Railway Belt subsequent to the transference of the Railway Belt, 
really conferred no rights. On the contrary, the lands within the Railway 
Belt and all unalienated rights, including riparian and water rights connected 
therein, were subject to the jurisdiction of the Parliament of Canada. 


Dominion Legis- ; no } : p 
lation following Oliver, Minister, Dept. of Interior, introduced during the 


Burrard Decision ..-cion of 1909-10, Bill No. 187, being ‘‘An Act to Confirm — 


and Declare the Right of the Crown for the Dominion, with Respect to Water 
and Water Power, and Relating to the Diversion, Acquisition and Use of 
Water in the Railway Belt, British Columbia.’ After receiving its first read- 
ing, March 23, 1910, the Bill was withdrawn. Later, subsequent to the Privy 
Council decision in the Burrard Power Case, Bill No. 124, being the Railway 
Belt Water Act, was introduced during the session of 1910-11. It provided 
means for adjusting conflicting claims and rights respecting the waters of the 
Railway Belt and for a system under which new rights should be granted. 
It received its first reading February 23, 1911, but never became law. In 
1911 the subject was again taken up.t 


Meantime matters connected with water rights within the Railway Belt — 


were in a very unsettled state. The Provincial Water Act of 1909 was in- 
tended to apply to the waters of the whole Province, including those of the 
Railway Belt. This Act of 1909, with minor changes, was re-enacted in 1911. 
Thus, within the Province, as a whole, the Consolidated Water Act of 1911 
was in force. 

Railway Belt April 1, 1912 the Dominion Parliament assented to the Rail- 
Water Act, 1912 way Belt Water Act, 2 George V, chap. 47.** Sec. 5 states : 


_“The water so vested in and reserved to the Crown as aforesaid shall, 
during the pleasure of the Governor in Council, be administered under and in 


*See Appeal Cases, Ibid, p. 95. 
+ This Bill is reprinted in Water Powers of Canada, 1911, pp. 314-16. 

_t For good résumé of Railway Belt Legislation, consult ‘‘ Water Rights in the British Columbia 
Railway Belt,” by H. W. Grunsky, being Part No. 12, included in Annual Report of the Dominion 
Water Power Branch, for year ending March 31, 1916, pp. 175-188, Ottawa, 1917 ; also, for cor- 
responding material and for comprehensive description of the inauguration of the Railway Belt 
Hydrographic Survey, consult statement by P. A. Carson in Ratlway Belt Hydrographic Survey 
for 1911-12, being Dominion Water Power Branch, Water Resources Paper No. 1, pp. 17 et seq. 


** This Act is reprinted in Water Resources, Paper No. 1, pp. 24-26. 


In anticipation of a favourable judgment, the Hon. Frank - 
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- accordance with the provisions of the ‘Water Act, 1909, of British Columbia, 


as if the said Act was enacted by the Parliament of Canada, and the officers 
and authorities having powers and duties to exercise and perform under the 
provisions. of the said Act shall have the like power and authority with respect 
to or in connection with the administration of the said water.” 


Evidently, the Dominion, by this Act of 1912, intended to transfer to 
British Columbia the administration of the waters in the Railway Belt. Un- 


c fortunately, it specified the Water Act of 1909, which had already been super- 


seded by the Provincial legislation of 1911. The Province, therefore, was 


; placed in the position of having to apply one Act to the Railway Belt and 
_.another Act to the rest of the Province. Obviously, such anomalous adminis- 
' tration was most unsatisfactory. Means were, therefore, sought by which to 


deal with the existing situation. Representations were made by the Minister 
of Lands of British Columbia, the Hon. W. R. Ross, demonstrating that, from 
the provincial standpoint, the existing legislation would prove ineffective and 
unsatisfactory. He requested that the Provincial authorities be fully em- 


powered to deal with the many conflicting claims and interests which had 
arisen, due to conditions prevailing in the Railway Belt. 


Referring to the existing dual administration, Hon. W. R. Ross stated : 
“Think of what it would have meant to have a dual administration in the 


Belt. Innumerable streams in that section, whose waters are much in demand, 
_ flow, now on Provincial and now on Dominion lands. The situation is further 
_ complicated by the fact that, as fast as the Dominion Government issues 
patents to private lands, the lands so patented come under provincial juris- 


diction. The boundary of the Belt, therefore, has been a constantly changing 
one as far as water adminstration is concerned, and many cases have arisen 


where the act of either the one Government or the other in granting certain 


tights in the waters has been called into question.”’* 


Consequent upon the representations of the provincial authorities, the 


_ Minister of the Interior, Hon. W. J. Roche, introduced the Railway Belt Water 
meact, 1913. This Act, chap. 45, was assented to June 6, 1913. By section 5, 


Catt, 


; amending secs. 3, 4, 5 and 6 of the 1912 Act, it specifically recognizes that: 


“All records, grants, licenses, orders in council, claims or contracts of, for 


_ affecting the use of water within the Railway Belt, heretofore granted or pur- 
_ porting or bona fide claimed to have been granted by any provincial or local 


authority and all applications to such authority for records, grants, licenses, 


Orders in council, claims or contracts of, for or affecting the use of water within 
the Railway Belt heretofore made and now pending shall be deemed to be valid 
and effective to the same extent for the like purposes, and subject in the like 


manner to the jurisdiction of the Board, (and shall be subject to all the obli- 


gations and limitations imposed by the Water Acts), as if made, issued, 


authorized, claimed or pending with respect to water in British Columbia not 
_ within the Railway Belt.”’+ 


~ Provincial Thus, by this Act, the hundreds of invalid water records granted 
_ Administration by the provincial authorities in the Railway Belt in the years 


_ Consummated 


1884-1912, were validated, subject, however, to the preserva- 


_ tion of the integrity of the grants made, in the same period, by the Dominion 


———___ 
: *See Daily Colonist, Victoria, V.I., June 15, 1913. 
m Tt This Act is reprinted in Water Resources, Paper No. I, pp. 26-28. 
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Government ; and the Water Acts of British Columbia existing on June 6, 
1913, namely, the Consolidated Act of 1911, and the amendments of 1912 and 
1913, were expressly made applicable to the administration of the Provincial 
authorities within the Railway Belt.* 

By an alteration in the definition of the term ‘‘Railway Belt,’ an excep- 
tion was made in the case of waters in all reserves or areas that were then, or 
in the future might be, set apart and designated as Dominion Parks. The 
waters in these reserves are now administered by the Dominion authorities 
under the Dominion Forest Reserves and Parks Act, and under water-power 
regulations of the Dominion Government applicable to Dominion lands in 
Manitoba, Saskatchewan, Alberta and the Northwest Territories.} 

The Dominion Railway Belt Water Act, as amended in 1913, had pro- 
vided for making the provincial Water Act of March 4, 1914—-which consoli- 
dated and revised the water legislation of the Province—effective within the 
Railway Belt. Thus, the Dominion measure states : 

“The Governor in Council may direct that any Act, or portion thereof, 


passed by the Legislature of the Province of British Columbia afterthethird day 


of March, nineteen hundred and thirteen, relating to water in the province not 
within the Railway Belt, shall apply to the water in the Railway Belt as if such 
Act were enacted by the Parliament of Canada. 

“Every Order in Council passed under the authority of this section shall 
have force and effect only after it has been published for four consecutive 
weeks in The Canada Gazette. Every such Order in Council shall be laid before 
both Houses of Parliament within the first fifteen days of the session next after 
the date thereof, and such Order in Council shall remain in force until the day 
immediately succeeding the prorogation of that session of Parliament, and no 
longer, unless during that session it is approved by resolution of both Houses 
of Parliament.”’ 


February 27, 1915, the Dominion Government, by order in council,t made 
the provincial Water Act of 1914 effective—with the exception respecting Parks 
just explained—for administering Dominion waters within the Railway Belt. 


' * With regard to the views of the provincial authorities respecting the advantages accruing 
from the Dominion’s action in vesting jurisdiction in the Province, consult comprehensive state- 
ment by Hon. W. R. Ross on ‘Water Rights’ in the Dasdy Colonist, Victoria, June 15, 1913. 
Also, for a statement made, following a conference subsequently held between officials from the 
Dept. of Interior and the Province, respecting the transference of executive papers relating to 
Dominion and Provincial administration of waters, the conducting of hydrographic surveys, etc., 
see ‘Water Rights Now on Workable Basis,’ in the Daily Colonist, Victoria, August PRs a nls}. 

+ Water-powers in these provinces and territories are administered under section 35 of the 
Dominion Lands Act, 7-8 Edward VII, chapter 20, as amended by section 6, chapter 27, of 4-5 
George V, and Regulations established and approved thereunder (in virtue of the provisions of 
subsection (b) of section 17 of the Dominion Forest Reserves and Parks Act, 1-2 George V, chapter 
10). Orders-in-Council respecting the Regulations are dated June 2, 1909, June 8, 1909, April 
20, 1910, January 24, 1911, June 6, 1911, August 12, 1911, August 2, 1913, February 9, 1915, 
and August 6, 1917. The Order-in-Council of June 6, 1911, made the Regulations applicable to 
all forest reserves and parks ; the Order-in-Council of February 9, 1913, makes them applicable 
to all school lands ; the Order-in-Council of August 2, 1913, facilitates the granting of leases and 
licenses in the case of small water-powers of less capacity than 200 horse-power, and the Order- 
in-Council of August 6, 1917, provides for the protection of lands necessary to water-power de- 
velopment, by stipulating that such lands shall only be conveyed to homesteaders as a leasehold 
tenancy from year to year. For copy of section 35 of Dominion Lands Act ; also for copy of 
Water-Power Regulations, see Water Powers of Manitoba, Saskatchewan and Alberta, by L. G. 
Denis and J. B. Challies, pp. 302 et seg., Commission of Conservation, Ottawa, 1916 ; also, Water 
Powers of Manitoba, by D. L. McLean, S. S. Scovil and J. T. Johnston, being Water Resources 
Paper No. 7, Chapter IX, pp. 209 et seg., Dominion Water Power Branch, Ottawa, 1914. 

tSee Canada Gazette, March 6, 13, 20 or 27, 1915. 
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‘ Dominion Rec Although the various difficulties relating to water adminis- 
tains Certain tration have now been satisfactorily adjusted between the 


i 
i ontrol ine Aiba nine : 
A a Dominion and Provincial authorities, and co-operative ar- 


Tangements are now carried on with respect to surveys and other matters, yet 
the Dominion Government has not surrendered its basic jurisdiction over the 
waters in the Railway Belt. Instead, it has virtually made the provincial 
authorities trustees for the interests of the Dominion Govermnent in those 
waters and, under the existing legislation, retains the power to withdraw at 
any time the administration granted to the Province. 


The Dominion Government, under the Railway Belt Act (chap. 59, 
R.S.C., 1906), and under such regulations as: have been established by the 
Governor in Council in conformity with this Act ; also under section 9 of the 
’ Railway Belt Water Act as amended in 1913, specifically reserves all control 
_ over, and administration of, Dominion lands within the Railway Belt. This con- 
trol constitutes an important check upon the provincial authorities, inasmuch 
_ as no important development of Railway Belt waters is possible without control 
_ or ownership of lands adjacent to the waters, and release of such lands would 
_ have to be obtained under conditions imposed, or approved, by the Federal 
_ authorities.* Thus the Act provides that 


* “The Governor in Council may, from time to time, regulate the manner 
_ in which and the terms and conditions on which the said lands shall be surveyed, 
laid out, administered, dealt with and disposed of.’’t 


In accordance with arrangements made between the Federal and Provincial 
P authorities, the following clauses are to be inserted, respectively, in every 
_ authorization and license issued, involving entry ‘upon Crown lands that lie 
_ within the Railway Belt.t 


Each authorization involving entry upon Crown lands states : 


by “This authorization shall not be valid or effective to authorize the use or 
occupation of any lands belonging to the Crown in the right of Canada « nless 
_ and until approved by the Minister of the Interior of Canada, and shall be 
_ Subject to such terms and conditions as the said Minister may prescribe respect- 
ing such use or occupation.” 


Each license involving entry upon Crown lands states : 


“This license shall not be valid or effective to authorize the construction 

_ Or maintenance of any works upon or the use or occupation of any lands belong- 
ing to the Crown in the right of Canada unless and until approved by the 
Minister of the Interior of Canada, and shall be subject to such terms and 


* Author's Note.—While this Report was in the press the Federal authorities of Canada 
Promulgated ‘‘ Water-Lands Regulations,’’ which contain special provisions for the disposal and 
_ administration of lands in the Railway Belt of British Columbia required for the development of 

water-powers and other water privileges. These regulations are intended to harmonize with the 
administration of waters by the provincial authorities. The Regulations were published in the 
Canada Gazette, July 20, 1918, pages 249 to 252: also in issues of July 27, Aug. 3 and Aug. 10. 
Application, of course, may be made either to the Dominion or the Provincial authorities for 
copies of these Regulations. 
t See sub-section 4 of section 11. 


$ Where Indian Reserve lands are involved, there would be substituted the proper termin- 


4 Co8y applicable to such lands as administered by the officers of the Department of Indian Affairs, 
anada, 
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“i 


conditions as the said Minister may prescribe respecting such construction, — 


maintenance, use or occupation.” 


Problems, both Provincial and Dominion, respecting the use of the inland ; 
waters of British Columbia, have now been reduced to a satisfactory workings 


basis. 

The foregoing historical survey, commencing with early colonial days, 
indicates how the present provincial water legislation has been evolved ; and 
it shows that there was little, either in the common law of England, or in the 
statutes of older commonwealths, which could adequately serve as a precedent 
for the solution of many of the problems peculiarly associated with the use of 
waters in British Columbia. The Province has seriously and diligently 
wrestled with its own water problems and has, step by step, developed its 
present comprehensive water code—a code which, under wise administration, 
cannot fail to promote the welfare of the citizens of British Columbia, and a 
code which will, under the Canadian form of government, undoubtedly stand 
the test, alike of time and of all litigation that may be brought against it. 


Chronological Key to Water Legislation in British Columbia 


The early Proclamations and Acts of Vancouver Island and British Col-_ 


umbia which embody clauses relating to water rights, contain, in addition, 
much matter which sometimes renders it difficult readily to detect those por- 


tions of legislation which bear specifically upon the use of water in the Province. . 


The following chronological list of enactments constitutes a guide to the 
various Proclamations and Acts and also to the particular places in such where 
references to water will be found. 


The numbers of early Proclamations are those found in the copies of the 
early Proclamations and Acts as bound, indexed and filed in the office of the 
Attorney-General of British Columbia.* Wherever available, the short titles 
have been given. Such of the Statutes and earlier Proclamations, as are 
reproduced in Martin’s Mining Cases,t have been indicated in the following 
list by the letter M. 


PROCLAMATIONS, REGULATIONS AND ACTS 


1858—Sept. 2, Revocation of License of May 30, 1838, to Hudson’s ‘Bay 
Company. 


1858—Nov. 19, Imperial Act, 21-22 Vict., chap. 99, Aug. 2, 1858; An Act. 


to Provide for the Government of British Columbia ; consult ‘preamble, 
also section I, defining Boundaries, and section tat which excludes 
Vancouver Island. 

SS AIOE British Columbia Land Proclamation ; see sections 1, 3, 6, 
8 and 9. 


1859—Aug. 31, Gold Fields Act, 1859 ; consult 2nd paragraph, also sections 
VI, VIII, XI, XII and XVI—(M). 


*See Author's Note, page 48. 


+See Reports of Mining Cases, Decided by the Courts of British Columbia, and the Courts of 
Appeal Therefrom, etc., by Hon. Archer Martin, 2 vols., Toronto, Vol. I, 1903; Vol. II, Part ae 
1905; Part 2, 1908; Part 3, (in preparation); see especially i in Vol. I, pp. 531 et seq. 
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1859—Sept. 7, Rules and Regulations for the Working of Gold Mines, see 

sections I, VII to XI, XIII, XVIII and XIX—(M). 

7 1860—Jan. 4, British Columbia Land Proclamation, see sections 1 and 16. 
1860—Jan. 6, Rules and Regulations for the Working of Gold Mines ; consult 

preamble, also, section VI. 

-1861—Feb. 19, Proclamation No. XXVII, Vancouver Island Land Proclamation, 

1861; see section XVIII, which relates to the saving of water privileges 
for mining purposes. 


—-1861—Aug. 27, No. 9, British Columbia Pre-emption Consolidation Act, 1861; 
see section X XVII. 


1862—Sept. 6, No. LIX, Vancouver Island Land Proclamation, 1862;* consult 
! preamble, also, sections I and XXXIV. 

1862—Sept. 29, No. 9, Rules and Regulations (Ditches) Under The Gold Fields 
Act, 1859; consult especially preamble, also, sections I and VIII to XT 
1863—Feb. 24, Rules and Regulations issued in conformity with Gold Fields 
’ Act, 1859; consult preamble, also sections IVeEV and VIG: 

‘ 1863—Mar. 25, No. 4, Gold Fields Act, 1863; consult preamble, also sections 
; 3, 4, 5, 6 and 10. 

_1864—Feb. 1, No. 1, The Mining Drains Act, 1864; see sections I and IX. 
.1864—Feb. 26, No. 4, Gold Fields Act, 1864; consult sections 9 to 26 relating 
j to Bed-rock Flumes, also sections 37 and 56. 


: 1864—May 4, No. 13, The Inland N avigation Ordinance, 1864; consult sections 

> XVI and XVII, which define inland waters. 

§1865—Mar. 28, No. 14, Gold Mining Ordinance, 1865; consult section 29, also 

Part V re Bed-rock Flumes, being sections 52-55 ; Part VI re Drainage, 

| being sections 56 to 65 and Part X re Ditches, being sections 99-125. 
1865—Apr. 11, No. 27, Land Ordinance, 1865; consult preamble, also sections 

1, 2, 3, 8, and 24, and under ‘Water,’ sections 44 to 50. 

1866—Mar. 29, No. 10, The Williams Creek Flume Ordinance, 1866; see 


preamble, also clauses (e) and (f) of section I. 

ps6o—N ov. 19, Union of two Colonies of British Columbia and Vancouver 
7 Island. 

1867—Mar. 6, The English Law Ordinance, 1867, An Ordinance to Assimilate 


4 the General Application of English Law; see section 2. 

-1867—Apr. 2, No. 34, Gold Mining Ordinance, 1867 (see section 36), also Part 

F V. re Bed-rock Flumes, being sections 59-68 ; Part VI., re Drainage of 

Mines, being sections 69-77 and Part X, re Ditches, being sections 

7 106-132—(M). 

-1870—June 1, No. 18, Land Ordinance, 1870; consult preamble, also section 
IT and, under heading ‘Water,’ sections XXX to XX XVII. 

1871—Revised Laws of British Columbia, 1871 ; No. 90 is the Gold Mining 
Ordinance 1867 ; No. 144 is the Land Ordinance, 1870 (see above). 

1872—Apr. 11, No. 14, An Act to Amend The Gold Mining Ordinance, 1867; 
see section 10, which relates to periods of water scarcity. 

1872—Apr. 11, No. 28, Public Works Act, 1872; (see sections 1, 2, 3, 4 and 6). 

1872—Apr. 11, No. 31, Land Ordinance Amendment Act, 1872; consists of 

sections 1, 2, 3, 4, and deals with beneficial use of water respecting lands. 


* The water clause in the Vancouver Island Proclamation, No. LIX of 1862, follows very 


closely that of Proclamation No. XXVII of 1861. 
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1873—Feb. 21, No. 1, The Land Ordinance Amendment Act, 1873; see sections 


7 and 19. 


1873—Feb. 21, No. 9, Public Works Extension Act, 1873; see sections 6, 17, 


19 and 20. 

1873—Feb. 21, No. 10, The Drainage, Dyking and Irrigation Act, 1873.* 

1873—Feb. 21, No. 4, The Gold Mining Amendment Act, 1873; see section 
13 which relates to tunnels for draining purposes. 

1874—Mar. 2, No. 2, Land Act, 1874; this is a consolidation of land laws, 
consult sections 1, 48 to 55, 74 and 81. 

1874—Mar. 2, No. 24, Real Property Conveyance Act, 1874, being an AcE 
to facilitate the conveyance of Real Property; see section 2. 

1874—Mar. 2, No. 25, Leaseholds Act, 1874, being an Act to facilitate the 
granting of certain leases; see section 2. 

1875—Apr. 22, No. 5, Land Act, 1875; consult section 1, 48 to 55, 74 and 81, 

be correspond in numbering and text to sections in the LandvAct 

1874. 


1876—May 19, No. 14, British Columbia Line Fences and Water Courses — 


Act, 1876; see sections 3 and 6, which are typical. 

1877—Consolidated Statutes of British Columbia, 1877; chapter 123 is the 
Gold Mining Ordinance, 1867 (consolidated with chapters 14 of 18727 
4 and 14 of 1873; 3 of 1874, and 26 of 1876); chapter 98 is the Land 
Act, 1875 ; chapter 75 is the Line Fences and Water-courses Acte18/768 

1882—Apr. 21, chap. 6, Land Amendment Act, 1882; see sections 3 and 4. 

1882—Apr. 21, chap. 8, Mineral Act, 1882 ; consult sections 1, 2, 13, 49, also 
Part V, re Bed-rock Flumes, being sections 80-89 ; Part VI, re Drainage 
of Mines, being sections 90-99 ; and Part X, re Ditches, being sections 
128-153. 

1884—-Feb. 18, chap. 10, The Mineral Act, 1884; consult sections 6 and 41, 
also Part V, re Bed-rock Flumes, being sections 75-84; Part VI, re 
Drainage of Mines, being 85-94 ; and Part X, re Ditches, being sections 
123-149—(M). 

1884—Feb. 18, chap. 16, Land Act, 1884; see sections 43 to 53 and 65. 

1886—Apr. 6, chap. 10; An Act to Amend the Land Act, 1884; see sections 
fo 34 dee. 

1886—Apr. 6, chap. 24, An Act Providing for the Election and Defining the 
Duties of Water Viewers. 


1888—Apr. 28, chap. 16, An Act to Amend the Land Act, 1884; see section 1,_ 


which relates to the diversion of water to Indian Reserves. 


1888—Consolidated Statutes of British Columbia, 1888; chapter 82 is the’ 


Mineral Act and re water embodies chapter 10 of 1884 ;- chapter 66 is 
the Land Act, and re water (sections 39 to 52) comprises chapter 16, 
1884, chapter 10, 1886, and chapter 16, 1888 ; chapter 117 is the Water 
Viewers Act, being chapter 24, 1886; chapter 36 is the Drainage, 
pune and Irrigation Act, 1873, as amended by chap. 9, 1881, and chap. 

LieeE Tots chap. 39, British Columbia Railway Act; see sections 9(3) 
an : 


1890—Apr. 26} chap. 43, Rivers and Streams Act, 1890; an act to regulate — 


the clearing of rivers and streams ; contains 17 sections. 


* For further and later legislation respecting drainage and dyking, consult the Statutes of 


British Columbia. See, for example, chapter 69 of the Revised Statutes of 1911. 


aa i 
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1891—Apr. 20, chap. 25, Mineral Act, 1891; consult section 2, also in Part lak, 
under “Water Rights,’ sections 60 to 80, and in Part V. under ‘Water,’ 
sections 130 to 136—(M). 


1891—Apr. 20, chap. 26, Placer Mining Act, 1891; consult section 2 -< also 
Part IV re ‘Water Rights,’ being sections 54 to 78; Part VI re Bed-rock 
AE being sections 100 to 111 ; and sections 151(k) (1) (m) and 170 

1892—Apr. 23, chap. 47, Water Privileges Act, 1892; defines and regulates 
powers of companies to divert water for power purposes; consult 
more especially, preamble and sections 2 to 6. 


1894—Apr. 11, chap. 33, Placer Mining Amendment Act, 1894; see sections 
2, 8, 9, and 10—(M). 

1894—Apr. 11, chap. 12, Drainage, Dyking and Irrigation Act, 1894; consult 
sections 2, 10, 12, 16 and 64. 


1895—Feb. 21, chap. 34, Line Fences and Water-courses Amendment Act, 
1895 ; see sections 2 and 3. 


1895—Feb. 21, chap. 39, Mineral Act, Amendment Act, 1895 > see section 
2—(M). 

1895—Feb. 21, chap. 40, Placer Mining Act, 1891, Amendment Act, 1895; 
see section 2—(M). 

1896—Apr. 17, chap. 34, Mineral Act, 1896; consult section 2; also in Part 
II, under ‘Water Rights,’ being sections 59 to 79 Sin" part Veeder 
‘Water,’ being sections 128 to 134; and section 157—(M). 


1896—Apr. 17, chap: 35, Placer Mining Act Amendment Act, 1896 ; see sec- 
tions 2, 14, 15 and 16 —(M). 

1897—May 8, chap. 29, Placer Mining Act (1891) Amendment Act, 1897 ; 
see section 3—(M). 

1897—May 8, chap. 45, Water Clauses Consolidation Act, 1897. 

1897—Revised Statutes of British Columbia, 1897 ; chapter 190 is the Water 
Clauses Consolidation Act, 1897 (chap. 45, 1897); chapter 64 is the 
Drainage, Dyking and Irrigation Act, 1894 (being chap. 12, 1894, as 
amended in 1895 and 1896) ; chapter 76 is the Line Fences and Water- 
courses Act (Cons. Acts, 1888, chap. 45, as amended in 1894, 1895 and 
1896) ; chapter 113 is the Land Act (Cons. Acts, 1888, chap. 66, as 
amended in 1890-1-2-3-4-5-6 and 7) ; chapter 135 is the Mineral Act, 
1896 (chapter 34, 1896) ; chapter 136 is the Placer Mining Act, 1891 
(being chap. 26, 1891, as amended in 1895, 1896 and 1897) ; chapter 
168 is the Rivers and Streams Act, 1890 (chap. 43, 1890) ; chapter 115 
is the English Law Act (Cons. Acts, 1888, chap. 69). 

1899—Feb. 27, chap. 37, Department of Lands and Works Act, 1899; see 
sections 10 and 11. 

1899—Feb. 27, chap. 77, An Act to Amend the Water Clauses Consolidation 
Act, 1897 ; see sections 1 and 2. 


1900—Aug. 31, chap. 44, An Act to Amend the Water Clauses Consolidation 
Act,.1897. 

1901—May 11, chap. 25, British Columbia Fisheries Act, 1901 ; see sections 
26 and 54. 


1901—May 11, chap 38, Placer Mining Act Amendment Act, 1901; see 


section 4, 


-1901—May 11, chap. 64, Wood Pulp Act, 1901 ; this Act provides against 


summary cancellation of water rights (see section 2). 
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1902—June 21, chap. 56, Power Companies Relief Act, 1902. 


1902—June 21, chap. 72, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1902. é 


1903—May 4, chap. 28, Water-courses Obstruction Act, 1903. 


1904—Feb. 10, chap. 56, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1904. 


1905—Apr. 8, chap. 34, Land Act Further Amendment Act, 1905 ; see section 2. 
1905—Apr. 8, chap. 55, Water Clauses Consolidation Act, Amendment Act, 
1905. 


1906— Mar. 12, chap. 47, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1906. 


1907—Apr. 25, chap. 14, Ditches and Water-courses Act, 1907. 
1907—Apr. 25, chap. 18, Line Fences Act, Amendment Act, 1907. 


1907—Apr. 25, chap. 47, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1907. 


1907—Apr. 25, chap. 33, Rivers and Streams Act, Amendment Act, 1907. 


1908—Mar. 7, chap. 56, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1908. 


1909—Mar. 12, chap. 48, Water Act, 1909. 

1910—Mar. 10, chap. 52, Water Act, 1909, Amendment Act, 1910. 

1911—Mar. 1, chap. 59, Water Act, 1909, Amendment Act, 1911. 

1911—Revised Statutes of British Columbia, 1911; chapter 239 is the Water 
Act, 1909 (chap. 48, 1909; as amended) ; chapter 69 is the Drainage, 
Dyking and Irrigation Act (R.S. 1897, chap. 64, as amended by chap. 
19, 1901) ; chapter 84 is the Line Fences Act (R.S. 1897, chap. 76, as 
amended by chap. 19, 1903-4) ; chapter 129 is the Land Act, 1908 
(chap. 30, 1908) ; chapter 157 is the Mineral Act (R.S. 1897, chap. 135, 


with later amendments); chapter 165 is the Placer Mining Act (R.S. 
1897, chap. 136, as amended). 


1912—Feb. 27, chap. 49, Water Act Amendment Act, 1912. 

1913—Mar. 1, chap. 82, Water Act Amendment Act, 1913. 

1914— Mar. 4, chap. 81, Water Act, 1914. 

1915—Mar. 6, chap. 65, Pulp and Paper Companies’ Water Agreement Act. 
1917—May 19, chap. 75, Water Act, 1914, Amendment Act, 1917. 


BRIEF MEMORANDUM, RESPECTING PROCEDURE TO OBTAIN 
A WATER LICENSE 


The following outline of procedure will assist an applicant for a water 
license for power purposes to understand clearly the procedure demanded by 
the British Columbia Water Act. The applicant should, however, early 
establish communication with the Provincial Water Rights Branch and be in 
touch also with the Engineer and Water Recorder of the Water District. The 
Water Rights Branch will furnish all essential information and gladly co- 
operate to guide the applicant. 

In successively passing the various essential stages of obtaining his Certi- 
ficate of Approval, when necessary ; the Permit to make surveys, if required ; 
the conditional water license; and eventually the final water license ; 
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_ the applicant is greatly assisted by the various forms provided by the pro- 
- vincial authorities—although in some cases the use of the forms is optional. 
In dealing with the successive steps, these forms are herein referred to by the 
respective numbers. From time to time it may be found necessary to modify 
somewhat present procedure, or even to change some of the forms now in use; 
- such changes, however, will not affect the general usefulness of this outline of 
procedure, because the forms now in use and the procedure followed are in 
accord with the general principles embodied in the Water Act—principles, 
indeed, which are basic to the whole water legislation of the province. 


First STEP 


Posting Notice—Notice must be posted in certain conspicuous places. 
Providing the information required is given, no special forms are demanded. 
Forms are however provided : No. 101, suitable for an application to take and 
use water ; No. 102, suitable for an application to store or pen back water ; 
- and No. 103, combining, in a single form, the features of Nos. 101 and 102. 
_ (See Sec. 70 of Water Act.) 
iq SECOND STEP 


Filing and Serving Copies of Notice—After posting notice in Step One, 
- notice to the same effect must be filed in the office of the Water Recorder for 
the district and served upon each owner whose land will in any way be affected. 
‘No particular form is specified, and same form as is used in Step One may be 
employed. Proof of this step having been taken is later required. (See Sec. 
e/1.) 


THIRD STEP 


A Advertisement—Published notice, similar to posted notice, but containing, 

in addition, the date of the first appearance of such notice in a local news- 
paper, and a statement that objections may be filed with the Comptroller or 
_ with the Water Recorder within thirty* days, is to be inserted once a week 
_ for four weeks in a local newspaper, in every water district affected, and, in 
the case of Class C licenses—a class which includes licenses for power to be 
 soldt—the notice must also be published for two weeks in the British Columbia 
Gazette and must state, in addition, that the petition for approval of the under- 
taking will be heard in the office of the Board of Investigation at a date to be 
fixed by the Comptroller, and that any interested person may file objection. 
(See Sec. 72.) 
Fourtu STEP 


The Application—Within ten days after the first appearance of the notice 
the local newspaper, the applicant must file with the same Water Recorder 
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104. It is recognized that at this stage the information in possession of the 
applicant may be somewhat meagre. Pending accurate surveys, information 
respecting the head obtainable, the extent to which storage may be rendered 
available and the regimen of the stream involved, may all be uncertain, 
Nevertheless, the applicant should give all available information, and the 
sketch, although it need not be drawn to scale, must show (a) the course of 
the stream; (b) the proposed point of diversion; (c) the situation of all 
- principal works, such as ditches, dams, reservoirs, etc.; (d) the boundaries and 
lot numbers of the land on which water is to be used ; (e) the particular place 
of use ; (f) the boundaries, lot numbers and names of owners of lands in any 
wise affected. 

At this step the Water Recorder, having first endorsed on the duplicate 
application the date of its filing, forwards it to the Comptroller, together with 
copy of posted notice previously filed. Communication is made by means of 
Form 105. 

FIFTH STEP 


Additional Information Required—Upon receiving the application, the 


Comptroller sends forms and a printed letter, on Form 107, requesting addi- — 


tional information and asking that certain fees be paid before a certain date ; 
which date is to be within 50 days of first appearance of notice in local news- 


paper. 
SIXTH STEP 


Payment of Fees—The payment of fees constitutes the sixth step. Al- 
though so called in the Act, this sixth step is not so much an isolated step 


following Step Five, as it is a step closely associated with the procedure of 
Step Five. It is counselled that’ the fees, in any event, be promptly remitted, 


because, if this is done and unavoidable delays should chance to occur in re- 


turning the forms connected with Step Five, an extension of time may be 
obtained. 
FirtH Step—(Continued) 


The forms sent by the Comptroller are Form 108, Applicant’s Letter, and 
Form 106, Proof of Posting, Serving and Publishing Notice. The information 
called for at this stage of the procedure varies with the different classes of 
licenses, and will be clearly indicated to the applicant by the forms themselves. 
Thus, in the case of a Class C application, it is necessary to supply the in- 
formation specified in Secs. 75 (1) (k) and 75 (1) (m) of the Act. 


CERTIFICATE OF APPROVAL—The obtaining of a Certificate of Approval of — 


the undertaking isa very important part of the procedure leading to the grant- 
ing of a Class C license. The applicant should carefully study and conform to 


a 


the requirements set forth in Secs. 77 to 84 of the Water Act, 1914. These — 


sections describe the information which the applicant must specifically furnish, 
to whom, and what notices shall be sent, the procedures respecting the hearing 


of petition, and the issuance and publication of the certificate. (Consult, also, . 


Chap. IV herein.) 
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SEVENTH STEP 


Surveys and Further Publication—After the certificate of approval has 
_ been granted, the applicant may obtain a permit to make surveys, and, after 
giving security for the payment of compensation for damages, etc., may 
_ proceed with the necessary surveys.* The authorization to make surveys is 
on Form 1,001, and specifies the time within which the plans, specifications 
and detailed estimates of cost of works involved must be completed and filed, 
in duplicate, with the Comptroller. | 

It is very important that all applicants for water license should under- 
stand the class and scope of information which must be furnished by the plans 
_ and specifications required to be submitted prior to the granting of a condi- 
tional license. These requirements are set forth on Form 1,000, which should 
be carefully studied. 
P When the applicant has prepared the information and plans, they are 
_ forwarded to the Comptroller, with an Application for the Approval of Plans 
on Form 150, which gives the estimated cost of the entire works and the time 
required for their completion. 

Having filed the plans, the applicant—as soon as he is advised by the 
Comptroller that same are in order and copies have been filed with local Water 
_ Recorder—publishes a notice once a week for four consecutive weeks in a local 


Water Recorder. The applicant must also serve a copy of the notice on every 
_ party whose land is affected. The notice is prepared on Form 151. (See 


_ ters relating to the application, including the date of the application itself, all 
ent proceedings, the objections filed, the Certificate of Approval, etc., 
and, after approving the plans, he may issue a Conditional License. As issued 
to a power company, the form used is No. 1,003. (See Sec. 91.) 
_ Accompanying and forming an essential part of the Conditional License 
are two exhibits—‘A’ and ‘B.’ Exhibit ‘A’ includes a plan showing the 
Point of diversion from the stream and furnishes, in addition, a description 
3 the lands upon which the power is to be generated, and of the territory 


__ * The Board of Investigation is authorized to secure such information by means of surveys 
and special investigations as may be necessary for its deliberations, and if such surveys are re- 
quired before the granting of the Certificate of Approval (see Secs. 86 and 87), the Board may 
Order the obtaining of such information, either through its field officers, or by such other means 
as the Board may order. (See Secs. 79, 80 and 81.) 

: tConditional license for domestic, mining, miscellaneous, Form 1,002 ; for irrigation, Form 
5 1,004 ; for storage, Form 1,008 ; and for clearing streams, Form 1,009. In any development 
Mvolving storage, it is required by the Act, Sec. 11 (3), that separate licenses be issued for diver- 
Sion and for storage. The procedure for obtaining the two licenses may be combined in the 
Posting of notices and in all subsequent steps. The Comptroller may consider such applications 
concurrently, but he must, nevertheless, issue the licenses separately. An independent applica- 
_ tion for a license for storage could, of course, be made by a holder of a license for diversion. The 
Storage License, in every case, is subservient to the ‘‘diversion” license. This is clearly seen 
trom the preamble and other statements in the Forms (No. 1,008 and No. 1,024) for conditional. 
: and final water licenses for storage. 
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within which such power may be disposed of. Exhibit ‘B’ describes and ap- 


proves the plans and specifications, and is on Form 1,005. 

The Conditional License also embodies the Certificate of Approval and, 
with exhibits A and B, defines fully and specifically the powers and privileges 
conferred under the Act upon the licensee. ; 


EIGHTH STEP 


Taking of Lands and Construction of Works—Having secured a Conditional 
License, the applicant may proceed with his works. If it is necessary to enter 
upon Crown lands, the applicant must obtain a permit from the Minister, 
and to this end must forward a petition, accompanied by a satisfactory plan 
or section showing his requirements in this matter. (See Secs. 92, 93, 94 and 
95.) 

Such subjects as the procedure of applicant with respect to his entry or 
construction.of works on private lands, the compensation to be paid, also the 
arbitration and various procedure to be followed, are dealt with in Secs. 
96 to 116, of the Water Act. 


NINTH STEP 
Filing Proof of Completion—On completion of his works the applicant 


must file proof of completion, making use of Form 153. This states that the 
works are completed and the water put to beneficial use (in whole or in part). 


This proof must be furnished within 60 days of the date for completion fixed © 


in the Conditional License. 


FinaL LicenseE—Upon the filing of satisfactory proof (Sec. 117), or upon. 


an inspection by provincial authorities, which demonstrates, to the satisfac- 
tion of the Comptroller, that the terms of the Conditional License have been 
complied with, a Final License is issued for such portion of the water recorded 
as has been put to beneficial use. The Final License for ‘Class C’ is issued 
on Form 1,022; for domestic, mining and miscellaneous, on Form 1,021 ; 
irrigation, on Form 1,023 ; storage, on Form 1,024 ; and clearing streams, 
on Form 1,025. 
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| CHAPTER IV 


Certificates of Approval—Orders in Council—Fees 


NDER the water legislation of British Columbia a ‘Final License’ is 
essential, as representing a grant of water-power rights and privileges. 
Of this final license, a ‘Certificate of Approval of Undertaking’ forms an 
~ integral part.* The certificate sets forth, specifically, the chief physical features 
of the undertaking. It must be published in the British Columbia Gazette, 
_ but publication of the final license is not required. The Gazette, therefore, 
usually constitutes the readiest source from which to obtain information re- 
specting individual grants of water-power rights and privileges. A list of 
certificates of approval and orders in council relating chiefly to water-power 
companies, with page-references to the Gazette, is contained in this chapter.f 
With respect to the history of these certificates of approval, and the sig- 
nificance of certain dates relating thereto, it may be pointed out that under 
the ‘Water Clauses Consolidation Act, 1897,’ ‘a power company,’ as defined 
in secs. 78-83 of said Act, could, subsequent to and consequent upon the filing 
of certain documents specified in sec. 85, obtain the approval of the Lieut.- 
Governor in council (sec. 86), who, by sec. 87, was empowered to issue a certi- 
ficate of approval of the undertaking. This certificate was deemed to form 
part of the memorandum and articles of association of the company (sec. 88). 
It specified the amount of capital to be subscribed and the time within which 
any portion of the capital was to be available in respect of any specified portion 
of the undertaking and works ; it also fixed the time for the commencing and 
completion of the works or portions thereof. A copy of the certificate was to 
be published for one month in the British Columbia Gazette, and in a newspaper 
published or circulated within the area in which the undertaking and works 
were to be carried on. A certified copy was also to be filed in the office of the 
Commissioner and Gold Commissioner having territorial jurisdiction in said 
district (sec. 87). 

As the Lieut.-Governor in council could vary the terms and conditions of 
the first certificate issued, fromi time to time orders in council were passed, 
granting extension of time or other modifications with respect to the under- 
taking. 


| —— 


* Where such is required. See Chapter III, pp. 73, TALON dots ole 
+ Note—Re consulting the Index to the British Columbia Gazette, with reference to matters 
relating to water, note that previous to 1909, ‘Certificates of Approval’ are usually indexed 
under Provincial Secretary's Department; ‘Reserves on Water’ and ‘Cancellations of Reserves’ 
under Lands and Works—-sub-heading Reserves. Other references may be found under Orders 
in Council and Proclamations, both Dominion and Provincial, and, also, occasionally, under the 
heading Miscellaneous. Subsequent to the year 1909, such matters are generally segregated in the 
index under Water Notices and subsequent to the establishment of the Water Rights Branch, 
under the two headings Water Rights Branch and Water Notices; also, consult under other 
headings mentioned above. 
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A change in the wording of sec. 85 of the ‘Water Clauses Consolidation 
Act, 1897, Amendment Act, 1908,’ made it clear that a power company, ‘‘before 
proceeding with the construction of its works,” shall apply to the Lieut.- 
Governor in council for the approval and “‘shall obtain a certificate of approval 
of its undertaking,” and shall also give notice of such intention by a notice 
inserted in the British Columbia Gazette and in any newspaper published and 
circulated in the district in which the works are to be constructed. It should 
be noted, however, that, prior to the passing of the ‘Water Act, 1909, Amend- 
ment Act, 1912,’ the license might be obtained before the certificate of approval. 

By the ‘Water Act, 1909,’ any municipality or company that had obtained 
a license for more than four cubic feet of water per second was required (sec. 83) 
to obtain approval of the proposed undertaking and works by the Lieut.- 
Governor in council, who was empowered (sec. 89) to issue a certificate, signed 
by the clerk of the Executive Council, approving the proposed undertaking 
and works. This certificate was deemed to be conclusive evidence in any 
court of law.* 

The ‘matters and things’ to be set forth by the certificate were as follows :t 

““(a) The amount of the capital of the company which shall be subscribed 
and the amount actually paid up, before the company shall begin the con- 
struction of the works ; or, 

‘“(b) If the work has been divided into parts, then the amount of capital 
to be subscribed and actually paid up in respect of each part, before beginning 
the works on each particular part ; 

‘““(c) The time within which the works shall be begun and, if divided, 
then the time within which each part shall be begun ; 

‘““(d) The time within which the works shall be completed and in actual 
operation ; 

‘(e) The area within which the company may exercise its powers.’ 


The ‘Water Act Amendment Act, 1912,’ repealed the provisions of parts 
V and VI of the ‘Water Act, 1909,’ relating, respectively, to procedure in 
general and to the approval of undertakings and, also, stipulated that licenses 
for the taking and using of water, for municipal or power purposes, could only 
be obtained by a municipality or company after the approval of the under- 
taking by the Lieut.-Governor in council. (See ‘75’ under sec. 27.) 

Under the ‘Water Act Amendment Act, 1913,’ instead of the certificate 
of approval being granted by the Lieut.-Governor in council and signed by 
the clerk of the Executive Council, it was granted by, and under the hand 
of, the Minister of Lands. 

The various sections as amended, dealing with the issuance of 
ane anes a certificate of approval, have been embodied in the ‘Water 

Act, 1914.’ Under it, the Minister of Lands (sec. 81) may 
issue a certificate of approval setting forth that the proposed undertaking has 
been approved, subject to such alterations, limitations, restrictions and con- 
ditions as, in the public interest, he may deem just. 

*See sec. 318, ‘Water Act, 1909’; also sec. 323 of the Revised Statutes of 1911; also see 
‘Water Act Amendment Act, 1912,’ sec. 66, and compare sec. 93 of the ‘Water Act Amendment 
Act, 1913,’ and secs. 27 and 91 (3) of the ‘Water Act, 1914.’ 


+See’ sec. 90. These ‘matters and things’ are similar to those called for by sec. 87 of the 
Act of 1897, 
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Certificates of approval under the present Water Act are required only 
in the case of ‘Class C’ applications (see sec. 79-86) ; and, further, no author- 


_ without the express approval of the Minister (see sec. 11-(4) (5).) 


In granting new licenses, the provincial authorities aim to issue an in- 
strument which shall clearly set forth, with adequate detail, the rights and 
obligations of the licensee, as well as a comprehensive description of the chief 
physical features relating to the use of the water in question. 

Under the present Water Act, the certificate of approval is issued before 
either a conditional or a final license, and, in each case, forms part thereof. 
It has no further force or effect should the license, for any reason, become void. 

The ‘matters and things’ required by sec. 82 to be set out in the certi- 
ficate of approval deviate but little from the corresponding clauses of the 
earlier acts. This section requires a statement of ‘‘the amount of the bond 
(if any) which will be required as security for the payment by the applicant 
of all costs in connection with the investigation by the Department of his 
application.” 

As heretofore, the ¢gertificate may be amended, varied and altered, or 
further certificates may be issued (sec. 83), while sec. 84 states : 

“A copy of every certificate issued or amended under the last three pre- 
ceding sections, certified under the hand of the Minister, shall be filed with 
the Comptroller, the Water Recorder of ‘every district affected,’ and such 
other person as the ‘rules’ may require, and, in the case of companies, with 
the Registrar of Joint Stock Companies, and shall be published at the expense 


of the applicant, once in the Gazette and once in a local newspaper in each 
district included in the territorial limit of the undertaking.” 


P 

4 

ization to make surveys and no water license shall issue to ‘Class C’ applicants 
t 

{ 

; 

: 

as 

. 
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~ CERTIFICATES OF APPROVAL AND CERTAIN OTHER ORDERS IN COUNCIL RELATING TO THE 
DIVERSION OF WATER CHIEFLY FOR POWER PURPOSES 


Se en 


7, 1914] 2720|Approves undertaking. 


Remarks 


_ Relates 
to floating logs and timber. 


Date of Published in 
Certificate British Columbia 
Grantee Streams affected | of Approval Gazette 
or Order in 
Council Date Page 
Adams River Lumber Co....|Bear creek, lower/Apr. 18, 1914] May 
Adams r., Adams 
l., Chase ck. 
(tributarySouth 
Thompson) 
d July 17,1916}Aug. 10, 1916 


do fo) 
Alberni Water Works Co.|Roger creek...... 
{Inc. July 2, 1908]. 
Armstrong Power and Light|Fortune creek 
Co. [Inc. Aug. 20, 1906). 


Ashcroft Water, Power &|Bonaparte river. .|May 


Light Co. [Inc. Feb. 25, 
1898]. 
Belgo-Canadian Fruit Lands. |Ideal lake, North/Oct. 
fork Mission ck. 
Ronit! GAT aa DAG Mar 


do 
Bella Coola Pulp & Paper Co. 


Bella Coola Telephone, Light|/Skomahl river .../Oct. 
& Power Co. [Inc. May 13, 
1908} 
(hy Ra Aan cnmcecates June 
Britannia Power Co. [Inc.|Britannia creek,|Mar. 
Oct. 28, 1903]. Howe sound 
See a nate Mech eta ot Ma 


Mesliloet (Indian) Oct. 
r.and Salmonr., 
Orfordbay,Bute 
inlet 


do 
rittingham and Young Co.. 


do. 


oO. 
British-American 

Co. 
do. 


do. 


ee Ce eC ened 


British Columbia Electric 
Railway Co. 
British Columbia Power and 


Electric Co. 


Campbell river, 


Campbell River Power Co. 
Vancouver Id. 


{Inc. Apr. 17, 1909]. 
Canadian Collieries, Ltd..... 


July 


Canadian Industrial Co. (see|Powell river...... Dee 
Pacific Coast Power Co.). 
GOs A he) eRe ee a slorsteselesets Dec 
GOL ew gw tees Meson Series Sept 
Cascade Water, Power and|Kettle river...... Feb. 
Light Co. 
GOS wE Rh LS vill eeare-oaresresteeterers June 
Oven ba MY wiacmecect. Ger sane July 
: Oo. a ningedooeo ns ode c Jan 
Cassiar Power and Industrial/Fall creek....... July 
Co. [Inc. June 28, 1901]. 
(UO SMA eel || Sears Sie rata atonal} are July 
Couteau Power Co. [Inc. Oct.|Shuswap river Feb. 
19, 1908]. 
Osama he MH fetacetetevere feraierste ers Dec 
GOVE MEM Slhicitcoreletsrew steaueienere Aug 
CLOSMPPEP IPE Tillaciocele cis aan ccocuere June 
COMP MEA Mae ol Nicte. ct a secs win Yevennvarce Aug 
Clo. nde ok ideo ddotomc dpe Oct. 
Cranbrook Electric Light Co. ie Mey, river and| May 
ake 
AO Ma te eel DA crclctis eb cause Siete May 
COsp a gee icZsictoins s cicreicreeh 6 Nov 
Gay EL etios aaa cence Oct. 
GOs Ln Pr ilicttvctrtaccatote oe Dec 


lato" 


New Memis creek|Nov. 


. 14, 1907|Sept. 


Pe Ce er ad 


Cheakamus river .|Sept. 


» 12, 1906 


. 24,1906 
. 22, 1909 


. 27, 1902 


. 31, 1912 
. 28, 1913]Sept. 


. 21, 1915)Oct. 


certo cee reresroeeleeeccesreterelecene 


6, 1898|May 12, 1898 


18, 1910 


. 28,1911}Apr. 27,1911 
651902 | eerecist eiereret laterite 


13, 1909|Oct. 14, 1909 


22,1910|)June 23, 1910 


26,1903}Aug. 6, 1903 


27, 1905| July 
14, 1907 


4,1914|Apr. 


14, 1913|July, 24, 1913 


2, 1899 
22, 1900 
13, 1900 


26, 1901 
30,1901}Aug. 1, 1901 


18, 1913 
30, 1914 
14, 1915 

2, 1916 


30, 1914) July 


19, 1916] Nov. 
2,1907|May 23, 1907 


2,1907|July 11, 1907 
PP AGS ARARodon boc 


Pre ee ee 


ee ee ee 


eer ere eleeoee 


Pe ee ee a 


ee ne oe cc 


ee Ce ic 


seme merece rlecere 


Pe ec 


eevee rle wens 


Ce ee 


1655| Approves undertaking. 
cae expropriate water record 


Copan Wks 
Consult an Act for the relief of 
the Armstrong Power & Light 
Co., Ltd., 1909, chap. 3, B.C. 
Statutes.* 
1005|Approves undertaking. 


Approval of certain works. 


5250|Approves undertaking. 
Grants water record. 


5946|Approves amendment and au- 
thorizes extension. 


2,1905|/Mar. 2,1905| °385/Approves undertaking. 
13) JOOS Semis A RR 5 Crown grant of certain lands. 
19,1909} senmemeeeen eer Authorized to proceed with un- 
dertaking. 
285 VOLLKe eer wiete| certeee Grants extension of time. 
. 18,1912/Feb. 1,1912| 817|Approves of assignment of license. 


ing Co., Ltd. 
See Vancouver Power Co. and 
Vancouver Island Power Co. 
997|Approves undertaking. 


6306| Approves undertaking. 


Grant of pulp leases. | 
Grants extension of time. 


Confirmation and approval of 
above certificate. 

Grants extension of time. 

Grants further extension of time. 

Grants record. 


1256|Reserve of lands for selection of 
timber limits. 

Certificate of approval, subse- 
quently superseded. 


4147|Approves slight amendment to 
above certificate. 


* This company failed to apply for a certificate of approval and a special act was passed to put said company 


in the same position as if it had duly applied. 


yr 


; 


Grantee Streams affected | of Approval Gazette 
or Order in 
Council Date 
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CERTIFICATES OF APPROVAL AND CERTAIN OTHER ORDERS IN COUNCIL RELATING TO THE 
DIVERSION OF WATER CHIEFLY FOR POWER PURPOSES—Continued 
Oa a SST GR ACT R= 1 | oo 
; Date of Published in | 
Certificate British Columbia 


Remarks 


Crows Nest Pass Electric|Elkriver........ Mar. 8, 1906 
Light and Power Co. 
CLOSMINE © REL PR Tete stots ois Shore icye.c.s Mar. 16, 1909 


Daly Reduction Co. [Inc.|Unnamed creek |July 30, 1903|/Aug. 


Mar. 7, 1903]. and Twenty- 
mile(Hedley)ck. 
_ Denver Light and Power Co.|Carpenter creek,|July 23,1903 July 
[Inc. Mar 2, 1903]. Slocan lake 
Denver “Water Works 'Co.|.2.......00cce0- Mar. 24, 1905 


[Inc. Aug. 20, 1904.] 


Elko Water, Light and Power|Silver Spring lake,|Oct. 19,1916|Dec. 
Co. k river 


Maxwell lake, 
Salt spring Id. 


Munroe creek, 
Pitt river 


and Light Co. [Inc. May 8,| fork Kettle) 
- 1897]. Tiver 
Ona ML WEL Seat atiaveveve go oid Nov. 22, 1899 
Greenwood City Water|Boundary and |June 16, 1906|June 


Works Co. Copper creeks 


Industrial Power Co. of B.C.|Fairy falls, Clow- July 10, 1900|July 
{Inc. July 19, 1899]. hom river, Sal- 
mon Arm 
Island Power Co. [Inc. Mar.|Campbell river... Aug. 8,1901 


_ Kamloops, city of.......... Barriere river....|Aug. 27, 1914] Aug. 
“Kamloops Irrigation and|Bonnard, Mc- |Nov. 14, 1902) Nov. 
Power Co. [Inc. Sept. 13,| Queen, Dairy 
1900]. and Jamieson 
cks. (trib.North 
Thompson) 
do. do. Mar, 25, 1903] Mar. 
Kamloops Fruitlands, Irriga-|................ Apr. 27,1910|May 
tion and Power Co. 
_Kaslo City water-works 


June 17, 1907). 


4 Green river 

Nanaimo Electric Light Pow-| Millstone river...|May 19, 1904|May 
er and Heating Co. 
Nanaimo City water works. .|South fork, Nana-|Apr. 31,1908 
4" : imo river 
meen City hydro-electric| Kootenay river...|Mar. 29, 1905|Mar. 
& Dower, 
Nelson City water works... .|Anderson creek.. .|Jan. 6, 1898 
ewport Water Co......... Staamus river, |Oct. 24,1913/Nov. 

; Howe sound 


Rees ese sheen lias vslc site io Ave, es. 's,.6 0 . 8,1914)/May 


Cummings, Alfred, of Fernie |Linklater creek.. .]Oct. 12, 1911|Nov. 


Ganges Water and Power Co.|No. 1. spring and|Sept. 4, 1914 Sept. 


_ Gilley Bros., Ltd............/Dennet lake and|Sept. 4, 1914 Sept. 


Grand Forks Water, Power/Granby (North |Sept. 18, 1899 Sept. 


Fe S24. 04 fe py nein Wis GR CInd Is creer Approves undertaking. 


EBDOD OBO Dah Sioe Agreement with telephone ecom- 


pany, 
9, 1911)15758] Authorizes construction of works. 


6, 1903} 1686}Approves undertaking and plans. 


23, 1903 


28, 1916 


17, 1914 


17, 1914 


21, 1899 


27, 1907]. PAIUL Cc eee ee ee ceelewees 


27, 1914 
27, 1902 


26, 1903 
19, 1910 


19, 1907 


28, 1914 


1573|Approves undertaking. 


Meee Ha aan lores Grants application. 


2741/Approves undertaking. 


Mernie, Clty Of...:5.0 ceed: Fairy creek...... Aug. 10,1906}...... Ae ae eee Adjudication confirmed. 
LOCUM Toe eretecarst: [Le alates cise ate.c' so Mar 30,1909 terest ale anes Adjudication confirmed. 
do. AC OOO, CDH ICRA OCH nS tenn Mar. 3,1910)/May 19,1910] 4140/Approves undertaking. Water 


supply for Fernie and vicinity, 


5653/Approves undertaking. Water 
supply to certain parts of 
North division of Salt Spring 
(| island. 
5652/Approves undertaking. 


1613]/Approves undertaking, 


ae Re ee At Grants leave to expropriate land. 


1620]Approves undertaking. 
1158/Approves undertaking, 
Approves grant of water. 
5184|Approves undertaking. 


2170|Approves undertaking and plan. 


573|Approves undertaking. 
4139|/Approves schedule of rates. 


Fels UA SUCROSE Oe ARCO Mar. 7,1905)............].....|Approves grant of water record. 
Keremeos Land Co. [Inc.|Ashnolariver....|July 8, 1907 Sept. 


6163|/Approves undertaking. 


Kootenay Air Supply Co.|Coffee creek, Koo-|Mar. 4, 1898|Mar. 10,1898] 595|Approves undertaking. 
[Inc. Sept. 13, 1897]. tenay river 
_ Lardeau Light and Power Co.|South fork, Lar-|May 3, 1901 May 9,1901| 765)Approves undertaking and plans. 
_ [Inc. Apr. 2, 1901]. deau river 
- Mission Water, Light and|Silver creek, Nich-|Mar. 25,1914|Apr. 16,1914] 2342|Approves undertaking. Water 
__ Power Co. olson creek supply to vicinity of Mission. 
Mother Lode Sheep Creek|Sheep creek......|June 14,1911|............/..... Approves water license. 
Mining Co. 
_ Nairns Falls Power Co......|Nairns falls, Sept. 4,1914)Dec. 10,1914] 6799/Approves undertaking. 


948]Approves undertaking and plans, 


583]}Approves undertaking. 


Bets acer ie trates Approves grant of water, 


8407|/Approves undertaking. Water 
supply to lots 486, 833, 912 and 
957, Group 1, Westminster dis- 
trict and Squamish Indian Re- 
serve. 

3082)Grants right-of-way. 
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CERTIFICATES OF APPROVAL AND CERTAIN OTHER ORDERS IN COUNCIL RELATING TO THE © 
. DIVERSION OF WATER CHIEFLY FOR POWER PURPOSES—Continued 


Date of Published in 
Certificate British Columbia % 
Grantee Streams affected | of Approval Gazette Remarks 
or Order in |——————— 
Council Date Page 
North Vancouver, District of|Lynn creek, Mios=| July 225 £9045 vi.errcreresistetetiers wrens Approves assignment of 300 
quito creek, inches. 
creeks in Dis- 
trict lots 802, 
785, 882, 881 
«| and Rice lake 
do. do. Aug. 27, 1904|Sept. 15, 1904] 1736] Approves undertaking. 
do. do. Oct. 12,1904/Oct. 13,1904] 1952)Approves undertaking. Amend- 
ed certificate. 
North Vancouver, city of.... do Aug) 16; 1.906] rere s cterstetstere all orale Adjudication approved re water 
records, Seymour creek. 
COMA MINE MENU |ister tog, cares iete ss elsuegs Junem 25 1908i eee eicieeeesltantes Adjudication approved. 
Bae te Yeap cionaeede Aug. 27,1908/Sep. 3, 1908) 3255}Approves undertaking. 
ClO ee OMIIIE \ictcretsoisSeele se c1esiec Bebs. 1; 1002/4 co cverctettnrent aera pproves application for lots 856 
and 857 for water works. 
Gh Ge ao SHbeaedera Jan. 8,1914/Feb. 5,1914| 800|Approves undertaking. Exten- 
sion of water supply, North 
Vancouver. -° 
Ocean Falls Co.........+.-. Link lake and|Dec. 31,1912).,..........|.s0.. Approves plan and profile of 9 
river bridges. 
Oriental Power and Pulp Co.|Finlay river andjJan. 8, L902) 25 See aietetet stone /teeieie Approves record. 
{Inec. July 15, 1901]. lakes, Princess ; 
Royal island ‘ 
Gly.) 8 WAR Giidnanddcoeeonc Feb. 25,1907|Feb. 28, 1907| 865|Approves undertaking and plans. 


Oct. 2,1899|Oct. 5, 1899] 1707|Approves undertaking. 


Sept. 18, 1899] (see also 
Canadian Industrial Co.). 


Bae DAM Jipeiareteds 8 ctomycces = July 10, 1900|July 12,1900) 1158/Approves undertaking. 

Clow, vt. e MIGEIiceROmods cinco July 3 LOO2 eee ce arelties cell suerte Grants extension of time. 

Gey. 1s 2 VS ati cio sect cin dich: July 29,1903}Aug. 6, 1903) 1685|Approves undertaking and plan. 
Gk, LS SURE Ra omriaceic -|Sept. 22, 1904/Sept. 22, 1904) 1789) Approves undertaking and plan. 
CLO MEE Tl et cfovalerapevetodetere is tacos Dec. 12, 1906|Dec. 13, 1906] 4073|Approves undertaking. 


Union creek and|Mar. 26,1907/Apr. 4,1907| 1544|Approves undertaking. 


Reb 28, OW ren nceersreecera | uenetats Grants extension of time. 
Mar. 20, 1912|Mar. 21, 1912! 2305]}Grants further extension of time. 
Nov 1,191i|July 4,1912] 6177)Approves undertaking and plans. 


Pacific Pulp and Power Co. 
[Inc. Aug. e 1906}. 
ay te OO AR ese hrcoouen 


Ona PO ia ata aeree eee aie 
Penticton District Munici- 
pality. 
Pine Greek Power Co. [Inc./Pine creek and |Aug. 29,1901/Aug. 19,1901} 1400 Approves undertaking and plan. 
June 28, ae Surprise lake 


oO. 
Placer Gold Mines... . - okie 
Port Alberni, city of........ 


visssateeeseso.|Nov. 26, 1906} Nov. 29, 1906 3827| Approves undertaking. 
Ruby creek, Atlin|July 15,1910|July 21,1910) 7715 Approves undertaking. 


district 

China creek, Al-|Dec. 27,1913}Apr. 30, 1914| 2590 Approves undertaking. Water- 
berni canal supply to municipality. 

Gold. creek, Co-|Oct. 19,1916) Nov. 9, 1916} 2391|Approves undertaking as amend- 
quitlam river d 

Wolf creek....... 


Port Coquitlam, city of..... 


ed, 
Dec. 1,1913]Dec. 26,1913] 9451| Approves undertaking. Water 
supply to lot 446, rge. 5, Coast 
: district. 4 
Cunningham lake|Jan. 7,1914|/Feb. 5,1914) 874|/Approves undertaking. Water 
and ck, Skeena supply for townsite of Port 
river Essington. 


Port Edward Townsite Co... 


Port Essington Water Co.... 


Port Moody, city of........ Noons creek, Bur-|Mar. 29, 1915|May 6, 1915} 1318)Approves undertaking. Water 
rard inlet; supply to city of Port Moody. 
Scott creek, 
; Coquitlam river 
Powell River Paper Co...... Powell river...... JEANS) wire yl. OULD aa at chaleloleterenenellverenerer™ Approves construction of paper 
mi 


Oct. 6,1916|/Nov. 16,1916! 2450)Approves undertaking. Water 
supply to Prince George and 

: district. 
Prince Rupert Power and|Shawatlan lake, Feb. 22,1907|Feb. 28,1907| 866|Reservation of 300 inches on all 
Light Co. [Inc. June 30,|} river and tribu- streams in Tsimpsean penin- 


Prince George, city of....... Nechako river... . 


1906.] taries sula. 
do. Woodworth lake, |Jume 7,1907)......-++++-}eeees Record amended from 2,000 to 
Pine creek 5,000 miners’ inches. ; 
Chey J) OWN ASS aa dad slag soe Mar. 16,1908|Apr. 2, 1908] 1373|Approves undertaking and diver- 
sion. 
(LO sy e's atare atapuitieteiese «fete cc Apr. 30,1908|May 7, 1908} 1755|Approves undertaking. 
yt AB ceo oae ome uiGpae May 19,1908|May 21,1908] 1888]Approves undertaking. This cer- 
tificate supersedes those dated 
Mar. 16 and Apr. 30. F 
Gy 6 bce bata. dot one Aug. 11,1908}Aug. 13, 1908] 2950/All unrecorded water of McNich- 
oll’s creek reserved for munici- 
palities. 
Gi | bie) adoatingwiadop che Mar. 951900 lateerepectetlats ots elekeiste Grants extension of time. 
avy WW Ane Gotacn a Ongar Nikos = PANERA Bo one. s0 ereralararetsns Cancelling two water licenses and 
transferring same to Prince’ 
Rupert. 
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Woodworth and|Jan. 7,1914|Apr. 2, 1914] 2085|Approves undertaking and as- 


_. Prince Rupert, city of....... 


Shawatlan lakes signment of licenses 203 and 
and Thulme r., 214. 
Wark channel 
do. do. Mar. 10,1915]Apr. 22,1915} 1135|Approves undertaking as far as it 
5 relates to application for li- 
cense. 
Eepnelle ame Gold|Swift river....... Mar. 31,1911/Apr. 13,1911] 4571)/Approves undertaking. 
ining Co 
Quatsino Power and Pulp Co.|Feettah creek.... .JOct. 20,1902)............J....- Approves record. 
[Inc. Oct. 20, 1902]. 
Rock Creek Irrigation Co.)/Rock creek...... May 2,1907/May 2,1907| 2199|/Approves undertaking. 


{Inc. Mar. 25, 1907]. 
Roger Creek Water Co., Al-|Roger creek, Som-|Oct. 23, 1913|/Nov. 6,1913| 8408/Approves undertaking. Munici- 
berni. ass river pal supply to city of Alberni. 
Rossland Air Supply Co.|Beaver ck, Salmon|Jan. 24,1899|Jan. 26,1899} 107)Approves undertaking. 

[Inc. Sept. 30, 1898]. r.and North fork 
Salmon river 


Rossland City water-rights...|Murphy, Boulder/July 5,1899]............]...-- Grants diversions. 
and Blueberry 
creeks 
Heeeland Water and LightiStoney, Little|Sept. 23,1899]............|..... Approves and confirms diver- 
Co. Stoney and Lit- sions. 


tle Sheep cks. 
Rossland Power Co. [Inc./Murphy, Rock|Nov. 5,1903|Nov. 5,1903] 2457|Approves undertaking and plan. 
_ Aug. 21, 1902). and Stoney cks. 


Salmon Arm, city of........ East Canoe ecreek,|May 6, 1914|/May 21,1914] 2933;/Approves undertaking. Water 


Shuswap lake supply to Salmon Arm and 
vicinity. 
Sandon City, water works and|Tributary, Saw-|Mar. 10,1903]............]...-- Question of powers referred to 
Power. mill, Carpenter Supreme Court. 
and Sandon cks. 
do. do. MarsslOel OOS terre aie ts |e Confirms adjudication. 
Sidney Water and Power Co. Supply spring No./Aug. 5,1913/Aug. 14, 1913] 6795|/Approves undertaking. Water 


supply to North Saanich dis- 

trict. 

Snohosh Water, Light and/Snohosh _lake,|Mar. 24, 1908}Mar. 26, 1908] 1288|/Approves undertaking with plans. 
Power Co. (Inc. Mar. 23,) Deadman ck. 


1908]. 
Sooke Harbour Water Co....|/Hast fork Sooke|Apr. 
Tiver 


Southern Okanagan Power|Okanagan river, |Aug. 10,1909|Sept. 2, 1909] 4069)Approves undertaking. 
Co. [Inc. AS, 21, 1905]. Dog lake outlet 


if 1 and well 


8, 1913|July 17,1913] 6151)/Approves undertaking. 


ORM Hill eae Assasin tena terncrae Extends time for completion. 
OLS PARDA A cAG ae rae alle aon Grants record of 1,000 inches 
from Seymour creek and ad- 
ditional 300 inches. 


South Vancouver, Munici- 
pality of. 


va 


_ Spallumcheen Corporation. . \ LZ LO OG || Nekeecce reressorel| ensitress Grants record. 
x do. 7 \T 1 TO OS jaca steerer | crete Adjudication approved, 
; _ Spruce ee Co. [Inc. Spruce ‘creek . 8,1904|Mar. 10,1904] 429]Approves undertaking. 
: e 1904 
Stave Lake Power Co. [Inc.|Stave river and|/Apr. 14,1900/Apr. 26,1900] 694/Approves undertaking with plan. 
Sept. 15, 1899]. tributaries J 
GOA mL Pasties cadres a:0.« Octs ,:O¥ 1900) teers te sreeto | (scree Varies terms of approval and 
grants extension of time. 
(top) Wis Gage crac Sept2 O19 Oli ersnery teat tel | peters Varies terms of certificate and 
‘ grants extension of time. 
Gio (3s © A alle tree ies Sari June 21, 19022 cease eres amt Grants further extension of time. 
Gy 7a” ala CO e cen eaeaiae May 1251908 | reuse craters | etetere Grants extension of time for 
completion of waste-way. 
LOGAN GARI I ae |. Pareto y chad cones ise Junek 37 190d arse oie eres lene eteas Grants further extension of time. 
CLOtIEE DME MN IE lets psioaetsrenetacsiencrats Dec. 7,1904/June 22,1905] 1286/Approves amended design and 
undertaking. 

Os MMMDIEL wld Bea) lerahefets ial ot a¥cNesa0 sia %ei's Oct. 31,1906|Nov. 22, 1906] 3699}Approves undertaking. 
(lol. © A e's Se ea eee Septed 71908 |\eocees cease esl lenses Grants further extension of time. 
CLOSE Mn TL ie h is tene's Saeee ace ¢ July 14,1910|July 14,1910} 7292/Approves undertaking and a- 
' mends certificate of Oct. 31, 

py 1906. 
_ Surf Inlet Power Co. [Inc.|Cougar lake, Prin-|Apr. 27,1905)...........-|.+0+- Grants diversion. 
4 Apr. 9, 1905]. cess Royal Id 

5 oO. do. May 25,1916|June 1, 1916] 1118]Approves undertaking. 

page Lumber and Trading|Kennedy river. . .|Sept. 22,1906]............]...-- Grants permission to clear 
0. stream. 


1603] Approves undertaking and au- 
thorizes acquisition of water 
records controlled by B.C. 
Horticultural Estates, Ltd 
4710|Schedule of rates 


, Thompson Valley Irrigation|Lake of the|Mar. 16,1909|/Mar. 10,1910 
and Power Co. (Inc. June 8,| Woods, Pennie, 
. Twin and Bull 
lakes 


COMME Ee 6) wl leds steno ate Sept. 28, 1909|Sept. 30, 1909 
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Vancouver, City of..... ..../Seymour ck. and|June 14, 1912|Sept. 12, 1912} 8538/Approves undertaking. 


lake, Capilano 
river and Cold| ° 


eree 
Vancouver Power Co. [Inc.|Coquitlam and|Dec. 4,1901 


anh aa oe eee Ee Approves diversion. 
Jan. 25, 1898]. Buntzen lakes ; 

COP ee | Aer Sees sv cnt Feb. 14,1902/Feb. 20,1902} 246]Approves undertaking. 

GONay RRO Ro Ne ccd horde oerers Feb 16,1903 | are cere ees Confirms adjudication. : 

do. BS ae sealbies aatec May 18,1906/May 25,1906] 1285|Approves further undertaking 
with plans. ‘ 

On Eelam Stator cae Acs May 19,1908|/May 21,1908] 1888|Approves further undertaking. 

LO eee Meee Blt ten steak crstereys Apr. 22,1900) ee ee PA ase Watciaens 

Vancouver Island Power Co.|Jordan river and|Nov. 4,1909|)Nov. 4, 1909] 5562/Approves undertaking. 
{Inc. Jan. 16, 1907.] tribs, Trip and 
Bear cks, Dur- 
oS rant, Trout and ; 
, Heal lakes 
Vernon City water works....)/Long lake....... Feb. £9;,1898| see eee | eee Approves record 3,000 inches. 

otMma date ee aor vacate cose. Sept..12,; 1905) Sn ecee DR Fig i Reserve placed upon 3,000 inches 
for 1. year for municipal pur- 
poses. 

COMM of WRAY ce sch co tye ooh hance tele Aug. 23,119 06|5=eeeeeeee ..«..|Reservation extended for another 
year. 

OME E Eb | PBs So ee ctaatars June 12,1908|July 2, 1908] 2353]Reservation upon 2,000 inches for 


cae COMMBEEM NETS | on ors vaceaonhee Apr) 5151900] see eee eee Right to expropriate granted. 
Victoria Power Co. [Inc. July|Shawnigan 1a ke|Sept. 29, 1904/Sept. 29, 1904| 1843;Approves undertaking and plans. 
17, 1897]. and Koksilah r. 


hey 20 ge hal oe aE Alig? 1451906 | eae eee eee Approves reservation for Victoria 
city of all unrecorded water. 

do. im, WWeaptscoon sgceae June LS SLOO see eens clones Approves extension of time. - 

GOn; » + \¥igiaall MiSaraee an coos ares Mar. 191909) amen nee ee eee Approves reservation. 

Wellington Colliery Co...... Puntledge river.. .|Nov. 27,1911|/Dec. 7, 1911/16825]Approves undertaking. 

WesterpuCanadayLOwer CO. +H. says 6 asieiie cia | srs oie terete lenetel etree eectere | eee See Stave Lake Power Co. 

West Kootenay Power and/Kootenay river.|Nov. 26, 1897|............|..e+- Confirms records assigned’ to 
Light Co. [Inc. May 8,} Lower Bonning- Company and approves grant 
1897]. ton and Upper of 200,000 inches. 

Bonnington 
falls 
ato SE ese me Rae be ieee Osos Tae eyo tlote ovatets nceeteee Grants right-of-way. 
cht Bip DMB ye ancmee Abas oe Deca 15,1902 eeemtecmritem letras Government’s acceptance of 
Company’s proposed terms of 
settlement of arrears. 
Cio ilSofinotodt obsage. Aprs 25,1905) Seeman riecerys .....|Confirms water record and grants 
right-of-way. 
LOSS ieee ok MB chaiticrarhte store teria. Aug. 17, 1905}Aug. 17,1905) 1763|Approves undertaking. 
Os may ahh, clarthidecun meses Arags 20; 1906 |e mretrets aces |llereretete Grants extension of time. 
x dO Ne Wine tillers acetone Oct: . 75; 1908 | eerie cell aerate Grants further extension of time. 
Westminster Power Co...... Mesliloet river 
and tributaries.|June 6, 1913/June 26, 1913] 5644|Approves undertaking. 
Young, Brandt, 
Norton and 
Hixon creeks 
OW | aenehioosi dabei July 30,1915|Sept. 2, 1915] 2484)Amends certificate by granting 
extension of time. 
OT Pies! | all treie araceie anclston aii July 18, 1916|Sept. 15, 1916] 1991|Amends certificate by granting 
extension of time. 
ES ee MR IN Ace vid Ok. Oct. 19,1916|Nov. 9,1916] 2392|Approves undertaking as amend- 
4 ed. ; 
West Vancouver, City of....|Brothers creek,/Apr. 19,1915|/May 20,1915] 1479|Approves undertaking. Water . 
Capilano creek supply to municipality of West 


Vancouver. 
White Valley Irrigation and|Jones or Creigh-|Aug. 21, 1906 F ing. 
eae Me BIN otro ch g g Aug. 23, 1906] 2395)Approves undertaking 


1906]. 
O  ABbeanendencnoses Nov. 712,,1906|'2/007. sureteetetelsi} @ ....|Approves rules for measuring 
water to customers. 
do. Sale loveye eisrassiereie/s ave Nov. 14, 1906|Nov. 22, 1906} 3700|/Approves schedule of rates. 
2 boon Gon denaes Novy. 16, 1905]............$....-|Approves that copies of orders 
in Council Nos. 668 and 669 
be furnished to solicitors. 
JO a Meal acitiresre see ctesehck Sept. 22, 1908|Sept. 24, 1908] 3581|/Approves revised schedule of 
rates. 
do. \ oeogoagsooucoe 4c Mayol) 1909 | Sverteetceerere ..-.-|Approves extension of works. 
Ymir Water Works Co. [Inc.)................ Dec. 19, 1898}.. i 
May 25. 1898), ec OS cleretechatetsroeiste ...+..|Approves record 100 inches. 
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RuLEs, REGULATIONS AND FEES UNDER THE WATER ACT 


The Government of British Columbia at different times has established 
schedules of fees for water records and licenses, but, for one reason or another, 
officials have not uniformly or systematically enforced collection. Doubtless 
the chief difficulty has been due to the lack of data respecting the ownership 


and status of old records and resultant confusion arising out of this difficulty 


— = | 


will readily be understood where there is an appreciation of the bearing of 
various uncertainties already explained as attaching to many of the early 
water records. ' 

Another phase of this problem is the contention of some of the larger and 
stronger corporations—such as water-power companies—either that they are 
not liable, or only partially liable, for back fees.* These contentions, some- 
times involving decision by the courts, have made it difficult for the provincial 
authorities to act as promptly as they wished. Their desire is not to accord 
to large water users a consideration not equally extended to the small, but to 
deal fairly with all interests. . 


Again, in anticipation of adjudication upon the validity of each provincial 


water record, and the quantity of water entitled to be diverted thereunder, 


the Province has been unwilling further to complicate the matter of rentals, 


-- and has endeavoured to avoid compromising its contentions respecting old 


records by accepting fees except under certain prescribed conditions. Thus, in 


- 1910, water recorders were instructed by Chief Water Commissioner Drewry not 


to accept rentals on old records where the water had not been placed to use. 
In 1913, however, these instructions were modified by a circular letter from 
Acting-Comptroller of Water Rights Armstrong, to the effect that rental pay- 
ments on records should be accepted, but that the parties should be notified 
that there would be no refund on such payments. Naturally, water users 
tendering payment would contend that the Government, by accepting same, 
had virtually sanctioned their claim under the respective records. 


- In 1913, referring generally to this earlier condition of affairs, Mr. C. A. 
Pope, Chief Clerk to the Waters Branch, stated : 


“Up to the present season the collection of rentals on water rights had 
never been undertaken in a systematic manner, each recorder keeping a register 
of payments made to him in any manner he saw fit. The result was that no 
two officers kept the same records, and it has been found that in some cases 


no register of any sort was kept, payments merely being brought to account 


and noted on the face of the record.”’ 
Many fees due the Province have never been collected and are still con- 


- sidered to be outstanding. More especially since 1913, procedure respecting 


the collection of fees has been systematized. However, conditions respecting 


_ the back dues have not been cleared up. 


As the various fee schedules are of special interest in connection with 


issues involving their recognition, they are reviewed below : 


The Water Clauses Consolidation Act of 1897 provided that: 


* Consult sec. 290:of Water Act, 1914. 


Re. 
a ’ 
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“The Lieutenant-Governor in council may, from time to time, by order 
in council, establish a scale of fees payable on any proceeding taken under 
this Act, and provide regulations for the payment and collection thereof. 
Every such scale of fees shall be published for one month in the British Col- 
umbia Gazette.’’* 

Pursuant to this provision, the Lieut.-Governor in council, on October 


16th, 1900, published the following schedule of fees : 


FEES UNDER WATER ACT, 1897 
SCHEDULE ONE 


Records of Water for Domestic, Agricultural, Industrial and Mining Purposes— 


For every record or interim record of 100 inches of water or less....... $10.00 — 
For every additional 100 inches up to 300 inches................+46- 20 00 
For every additional 100 inches above 300 inches up to 2,000 inches... 30.00 
For every additional 1,000 inches above the first 2,000 inches up to 


E2000 an ches .. oo acs. 5st os, se ge ase teatene Reet ot eee ato ae 40.00 
For every additional 1,000 inches up to 100,000 inches f.............. 20.00 
For apportioning the water authorized to be used under any record... 5200 


In respect of every record or interim record (except in respect of water 
recorded and actually used for agricultural purposes) an annual 


fee up to the first 300 inches Of. , | Sth ese ete nn 5.00 
For every additional 100 inches up to 2,000 inches, an annual fee 

0) Ss aE AE ee NA oth hid oy os «2 3.00 
For every additional 1,000 inches up to 12,000 inches, an annual fee 

Cie gh ome SELLS Ao eaves Wim Ach Aen ei sue 1 tg oo 25.00 
For every additional 1,000 inches up to 100,000 INCHES, |. eee eee 20.00 
Inspection or search of any record in any record of water rights....... soo 
Filing any notice or document with a Commissioner or Gold Commis- 

SIONEr. oe a OL A ee eee fee .50 
For certified copies of any record or document per folio of 100 ‘ 

POLS slitahs ox oN unk walle sates ailob al t6. « leant Same SAUER ENR a Men Ms Pe TG 2a 


Publication in the Gazette according to the scale of charges as defined 
in Schedule A of the ‘Statutes and Journals Act’.............. 
Annual fees to be paid to the Commissioner for the district on or before 
the, 30thiday.of June in each sear 22 erat ake ae ne eer 


SCHEDULE Two 


The Supplying of Water by Water-works Systems to Cities, Towns, and 
Incorporated Localittes— 
Every municipality or specially incorporated company shall pay in respect 
of each of the several matters in Schedule One of this scale the fees in respect 
of such matter by the said Schedule One prescribed : 


For the presenting by a specially incorporated company of a petition 
under sec. 53 of the Act and the filing of the documents by sec. 
a2 prescribed, a fee.of& 30. <aeetapne' Ce  eee $25.00 


For every certificate issued under sec. 55 of the Act, a fee (to be paid 
to and for the use of the judge of the Supreme Court granting . 
Stich petition) Of 2 yi... lates ee ere eee Soe ee 100.00 


* See chapter 45, sec. 151, of 1897 ; also British Columbia Gazette, October 19, 1900, p. 1708. 

+ By order in council No. 202, dated April 8, 1905, and published in the British Columbia 
Gazette, April 13, 1905, p. 694, the above schedule was amended by striking out the words ‘up 
to 100,000 inches’ in the two places in which they occur. 
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SCHEDULE THREE 


The Acquisition of Water and Water Power for Industrial or Manufacturing 
Purposes by Power Compantes— 


Every power company shall pay in respect of each of the several matters 
in Schedule One of this scale the fees in respect of such matter by the said 
Schedule One prescribed : 
For the filing of the documents mentioned in sec. 85 of the Act, a 


CE Lee TE Ee ia cc be HE uaa e agama Ce, aan nebanay fies. 2 Wael oh. $ 25.00 
For every certificate under sec. 88 or sec. 90 of the Act, a fee Cl em LOOROU 

For the examination and approval of every schedule or proceeding 
fixing tolls, rates, fares, rents or charges, a fee of............ 10.00 


Later, under the Water Act, 1909, respecting rents, etc., it is provided 
that : 


“The Lieutenant-Governor in council may, from time to time, by order 
in Council, reserve and fix such rents, royalties, tolls and charges in respect 
of the water used or taken and used, and of the lands of the Crown used, and 
‘of the rights, powers and privileges which may be acquired by any licensee 
Bunder this Act.’’ * 


On May 12, 1910, the Lieutenant-Governor, under the provisions of the 
Water Act, 1909, published a new schedule of fees, as follows : 


FEES UNDER WATER ACT, 1909 
Record Annual 


« Number of cubic feet per second— fee fee 
MME S .CUDIC LOO sere fo 8 yaa (sa ib a, eee Uae at oie Fete $10.00 $1.00 
BEach additional cubic foot up to a total of 50............. 10.00 1.00 
iBach additional cubic foot up to a total of 150............ 2.50 1.00 
BPPPad ditional cubic, LOO! fe ou... Sele alede wie tee ele chouere s 1.00 1.00 


There shall be no annual fee for water used for domestic purposes when 
the quantity taken is less than one-quarter of one cubic foot per second. 


Bea riOnrunicer SC, Oe fk. ees ks elem y etlee wa ale. ols ue ain dw $2500 
ME C4ACE 111 ET SCH 89701: 92 oi 2. sek aces oles eee Seah g Bee wilitlage estate 100.00 
MET eTIICU UCT ISEOR OGY, «2 & xdis cubes yaiea ceo Soe Gian Deas Aiea 25.00 
Bpplication and license under sec. 151..........--- 00s e erences 25200) 
Application and license under secs. 159 and 163................... 100.00 
Examination and approval of any schedule of tolls, rates, fares, rents 

. gia Ted Qe Neo A RENN Le a ROE oes EEN at, SPR ar My oe pee 25.00 


0-028 cubic foot per second=one miner’s inch. 
The record fee shall be payable before the issuance of license. Annual 
tental for the unexpired portion of the current license year shall be paid before 
‘the issuance of license, and shall be determined proportionately by the number 
of months to the succeeding first day of June, including the month of issue. 
| Annual rentals shall thereafter be payable on the first day of June in each 

year. 

Licenses which have been applied for under the Water Act, 1909, but 
have not yet issued, shall be issued in order of filed applications, if approved, 
the annual rental running from the date of issuance. 


| *See chapter 48, 1909, secs. 306-310, incl.; also British Columbia Gazette, May 12, 1910, | 
Wp. 3821. 
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The ‘Water Act, 1914,’ in sec. 66, sub-sec. 1, provides that : 


“The Lieutenant-Governor in council may, from time to time, by order 4 


in council, reserve and fix such rents, royalties, tolls, and charges in respect 
of the waters used or taken and of the lands of the Crown used and of the 
rights, powers, and privileges acquired by any licensee under this Act, and 
may establish a scale of fees payable on any proceeding under the Act.” 


And under sec. 68, sub-sec. 1, it is further provided that : 


‘The Lieutenant-Governor in council may, from time to time, make, 
alter, and repeal rules and regulations for carrying out the spirit, intent, mean- 
ing, and purpose of this Act, including matters in respect whereof no express 
or only partial or imperfect provision has been made, and without restricting 
the generality of the foregoing in respect of .. . 

(f) The collection of rents, royalties, tolls, fees, and other charges due to 

the Crown.” 


Although the present Rules and Regulations were framed and published 
before the ‘Water Act, 1914,’ was enacted, the Rules were made effective by 
sec. 68 (2) of the ‘Water Act, 1914,’ which provides that : 

“The ‘rules’ under the ‘Water Act,’ passed by the Lieutenant-Governor 


in council on the thirteenth day of January, 1914, and published in the British 


Columbia Gazette of the twelfth day of February, 1914; shall, ‘so far as they 
are not inconsistent with the Act, be the ‘rules’ under this Act until altered 
or repealed by the Lieutenant-Governor in council.”’ 


The fee schedule of May 12, 1910, was of force until superseded by these 
Rules, Regulations and Fees of January 13, 1914.* 
An examination of the principles underlying the water legislation of 


British Columbia demonstrates that these same principles have been extended 


to the Rules and Regulations. 

In making these ‘Rules’ operative, the provincial authorities have en- 
_deavoured to give every encouragement to legitimate development and to 
discourage all purely speculative activity. They accordingly leaned to the 


side of severity with respect to demands upon the applicant during the period 


prior to the actual consummation of an undertaking. This action is based 
upon the belief that such restrictions as may be imposed will not deter any 
bona fide party from pressing ahead with development. On the other hand, 
parties who are simply desirous of securing only such benefits as may be 
obtained from a project while in its promotion or initial stages, will probably 
be deterred from making such efforts. In pursuance of this object, the fees 
payable for respective water-power sites have been so apportioned as to be as 
nearly proportionate as possible to the intrinsic values inherent in and de- 
rivable from the use of the water. Thus the Rules provide that: ‘‘In ap- 
praising the franchise value of a horse-power of station output the Board 
shall consider the natural advantages of the site for the production and market- 


*See reference to ‘Rules, Regulations and Fees,’ in Chapter III, supra, including reference — 


to dates, zbid. 
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; ing of power in comparison” with that of fuel plants—or other water-power 
plants in the province, and shall compare the cost of producing and marketing 
power by the use of the water-power plant under consideration with that of pro- 

_ ducing and marketing power by the use of fuel plants—or “‘other water-power 

; plants’’* (clause 66). Inthe main, the province takes the position that essen- 

_ tially it is a vendor of water, or the rights to the use of the water, and is not 

_ directly concerned with the detailed manner in which the benefits derived 
from the use of the water are subsequently utilized. 

Again, payments to be made during ‘the survey construction period’ 
are made heavier than might be anticipated, but, as an evidence of good faith, 

_ the province stipulates that, after completion of the undertaking, all rentals 

_ which have been paid during the survey construction period are rebated to the 
licensee in the form of credits upon his rental account during ‘the operation 

_ period.’ It is avowedly the desire of the province in every possible way to 
protect and assist applicants who desire to place water to beneficial use. 

| We may now proceed to consider in greater detail the present Rules, and 
more particularly such portions as relate specifically to water-power. 

In the Rules, the references given to the various sections are to the ‘Water 
Act,’ as consolidated in the Revised Statutes of 1911, with amendments to 
date. Footnote references, however, are here given to the corresponding 
*numbers of sections in the Water Act, 1914. 


The Interpretation section of the ‘Rules’ states that : 
| “2. In the construction of these regulations, including this clause, if not 
inconsistent with the context, the following terms shall have the respective 
“meanings herein assigned to them : 
*‘Act means the Water Act of British Columbia and any Act passed by 
ie of amendment or consolidation thereof or in substitution therefor : 
; “Permit means the permit to make surveys granted to an applicant for 
“a license under the Act : 
“‘Survey-construction period means that time during the pendency of an 
“application for a final license which occurs between the date of the permit and 
Be date when beneficial use of the water under the conditional license is first 
made : 
“Operation period means the time during the continuance of the license 
after the date when beneficial use is first made as aforesaid : 
i ‘Due notice means notice by registered letter of [to] the address given in 
the application or of [to] any amendments of the said address on file in the 
Office of the Water Rights Branch. 
EA “Any other words used in these regulations which have an interpretation 
i given them by section 2 of the Act shall have the same meaning in these regu- 


lations.” 


The ‘‘Rules”’ consist of seven parts, each of which is referred to below : 


*For a discussion of methods recommended for adoption in securing information necessary 
under the Water Act Regulations for the appraisal and classification of water-power plants, 
consult Paper No. 380, being the ‘Rules and Regulations of the Province of British Columbia 
Relating to Annual Rental Fees of Water-Powers,’ by Mr. E. Davis, Transactions, Canadian 

Society of Civil Engineers, Vol. XXX, Part I. pp. 166-196. 
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Part I, consisting of clauses 4 to 21, deals with procedure and fees on 
petitions and certificates under secs. 89, 93, 97, 119, 120, 153, 154, 161, 170, 
179, 284, 285, 288A, 288B, 312 and 329.* 

Clauses 5 to 20 relate to procedure respecting the filing, serving and ad- 
vertising of petitions ; to objections and the duties of the Comptroller relating 
thereto ; to the signing of plans submitted ; to the submission to the proper 
authorities of plans affecting highways and other public works ; and to the 
recording of certificates and orders in council, etc., with the Water Recorders 
in each district affected. 

Clause 21 provides that the following fees shall be payable in respect of 
certificates and petitions : 


Petition under sec. 89 (approval of undertaking..)...-......:...... $ 25.00 
Gertificate under sec: 93 (approval of undertaking) .2..°...) 2 ue 100.00 
Petition and certificate under sec. 95 (amending certificate)......... 25.00 
Petiniomuncer sec. 07 (extension Of time) 7 aes eee ee eee 25.00 
Petition under sec. 120 (expropriation by municipality)............ 5.00 
Petition under secs. 153 and 154 (clearing streams for logging)...... 25.00 
Petition under sec. 161 (same, application for final license)—-No fee.. 
Petitionsunder sec.-170 (extension of time): sae eee ee ee ee 10.00 
Petition under sec: 179 (assignment under Party) ee ee 10.00 
Petition or order under secs. 284 and 285 (transfer of municipality 
oripower undertaking) <4). 1... 45-4 Aerie «sere eee ae ees 10.00 


Submission of schedule of tolls by company under sec. 312—No fee. 
Petition under sec. 329 (information by injured party)—No fee. 
All other petitions, charge in the discretion of the Minister. 


Corresponding numbers of sections in the Water Act, 1914, are shown 
in footnote. 


Part II, consisting of clauses 22 to 34, deals with the expropriation of 
water licenses by municipalities under sec. 119 of the Water Act. 

Part III, consisting of clauses 35 to 41, deals with the conditions upon - 
which a licensee, a record holder, or an applicant for a license under the Water 
Act, shall take possession of, use or occupy any Crown lands, or fell timber 
thereon for rights-of-way and other purposes. Respecting the applicant for 
such privileges, clause 39 states that : 


‘“‘He shall have agreed to pay to the Crown in the right of the Province 
for the use of the said right-of-way the sum of 25 cents per acre per annum, 
and shall have agreed to pay to the Crown in the right of the Province for such 
timber as he may cut or carry away from the said right-of-way the sum of $2 
per 1,000 feet, board measure.”’ 


* Corresponding sections in the Water Act, 1914, are here shown in italics : 

89 [1913, c. 82, s. 49] relates to petition for approval of undertaking, see 79; 93 relates to 
certificate of approval of undertaking, see 8z ; 97 [1913, c. 82, s. 55] relates to extension of time 
for construction of works, see 83; 119 and 120 relate to expropriation of recorded water by 
municipalities, see 138 (1) and 139 (1) ; 153 and 154 relate to petitions for the clearing of streams 
for logging purposes, compare 70 (3), 73, 75 ; 161 relates to final license for clearing streams and 
is embodied in Part V ; 170 relates to petitions for extensions of time and comprises applications 
for clearing streams, compare 72 (3), 75 (2), 88, and 117 (2) ; 179 relates to assignments under — 
Part XI, see rg (1) ; 284 and 285 relate to transfer of municipality or company undertakings, 
see 14 (2), (r) ; 288A and 288B [1912, c. 49, s. 53; 1913, c. 82, ss. 2, 83] relate to petitions re- 7) 

~ questing the inspection of works, see 61 ; 312 relates to the submission of schedule of tolls by _ 
company, see 159 ; 329 relates to the petition for relief by injured party, see 61 (1) ; 95 (mentioned 
in clause 21 of Rules) relates to the issuance of further or amending certificates, see 53. 
+ Corresponding to sec. 138 of Water Act, 1914. 
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Those who have noted the reference, made above, to the desire of the 
provincial authorities to differentiate between the respective values of various 
-water-powers, will perceive that a uniform charge of twenty-five cents per 
acre for the use of the right-of-way to Crown lands is not consistent—obviously, 
in some instances, twenty-five cents per acre may be too high, in others, too 
low. For example, extensive areas used near the headwaters of streams, say, 
for storage purposes, may be worth considerably under twenty-five cents per 
_ acre, whereas this rate for right-of-way in certain settled districts would be 
ridiculously low. In the practical working out of the Rules, however, modi- 
fications will doubtless be made as occasion demands. 


Part IV, consisting of clauses 42 to 53, deals with fees for the use of water 
for domestic, irrigation, industrial, mining and other purposes where the pro- 
_ duction of power is not involved. 


Part V, consisting of clauses 54 to 68, deals with fees for the use of water 
in the development of power. Sections 55 to 68 are as follows : 


Record Fee and Bond 


“55. A record fee shall be payable within fifty days from the first pub- 
_ lication in a local newspaper of the notice of intention to apply for a license. 
(This date is fixed by section 61 of the Act.) : 

“56. The said record fee shall.be based upon the net amount of energy, 
expressed in horse-power, which can be developed at the-site from the amount 
of the flow of water applied for. For the purpose of this tariff, the said horse- 
power shall be determined as the continued product of the following factors : 

(a) The amount of the flow of the water applied for expressed in cubic 
feet per second : 

‘“(0) The average available static head in feet. (Unless surveys have 
established the said head, the Comptroller shall make an estimate of the same 
from such data as are available, and this estimate shall be used hereunder : 
provided that after surveys have established the said head, the record fee shall 

_ be readjusted in accordance therewith, and any excess or deficiency of the 
payment made on account thereof shall be deducted from or added to the 
_ next subsequent payment falling due under the application) : 

“(c) The factor 0-08 (which represents the horse-power produced by 

one cubic foot of water falling through one foot in one second at 70 per cent 
_ efficiency). 
“37. The amount of the said record fee per horse-power shall be as 
follows : 


Bere Or-e-power upto 1/000...) hc es ke Rees Pe le lee $0.50 
Meeecn. additional horse-power wp to 5,000... .... 2. .0.2...4-.....0- DS 
meach additional horse-power above 5,000................0000--- 00. 10 


“58. At the time of the granting of a permit the Comptroller shall 
Tequire the execution by the applicant of a good and sufficient bond, guarantee- 
ing the performance in good faith, and to the satisfaction of the Comptroller 
and the Minister, of the things required to be done by him under the terms of 
the permit and of the Act during the survey-construction period. The amount 
of this bond shall be not less than five times the amount of the record fee. 


; Survey-construction Period 


“59. An annual rental fee shall be paid during the survey-construction 
period, its amount to be based on the same principle and computed in the same 
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manner as the record fee (clauses 56 and 57, above) : Provided that where 
the requisite data contained in the application are varied in the permit the 
computation shall be based on the latter. 

“60. The first payment of fees to apply on rental during the survey- 
construction period, known as the permit-payment, shall be payable on the 
day when the permit is issued, and shall cover the rental for a year from the 
said date. The second rental payment shall be payable on or before the first | 
day of June in the first full calendar year of the said period and shall cover that 
part of the said calendar year not covered by the first payment. Subsequent 
rental payments shall be payable on or before the first day of June of each ~ 
year thereafter, and shall cover the fee for the calendar year respectively in 
which they are made. 

“61. All payments made on account of rental during the survey-con- 
struction period (but not the record fee) may, if in the opinion of the Comp- 
troller the survey and construction work has been prosecuted with due dili- 
gence, be credited to the licensee for the cancellation of charges as they become 
due in the operation period. 

“62. If any part of the amounts due for fees as set forth in clauses 6 
and 7 hereof shail, after due notice has been given, be in arrears for sixty days, 
then and thereupon : 

‘““(q) If the applicant is holding under a permit, the Comptroller may 
cancel the said permit ; or 

“(b) If the applicant is holding under a conditional license, the Lieutenant- 
Governor in Council may, on the recommendation of the Minister, direct the 
Comptroller to cancel the said conditional license. 


Operation Period 


“63. The amount of the annual rental fee shall, during the operation 
period, be based on the reasonable station output for the year, which shall be 
the Comptroller’s estimate of the net amount of energy, expressed in horse- 
power, available for transmission and utilization during the year by a reason- 
able and diligent use of the privilege. The said estimate shall be based on all 
data available for the preceding calendar year, and shall be the continued 
product of the following factors as derived from the said data : 

‘““(q) The average flow of water in cubic feet per second which it is esti- 
mated was or would have been utilized under a reasonable use of the privilege 
granted. In fixing the said flow, the Comptroller may make use of all data 
in the possession of the licensee showing the actual quantity of water used for 
beneficial purposes during the year ; and 

‘“‘(1) If he considers the said use as determined from the said data a 
reasonable one under all the circumstances, the quantity so used may be 
taken as a basis of the charge ; or 

‘““(2) He may fix the quantity at such percentage of the average flow - 
estimated to have been available at the intake as in his opinion represents a 
reasonable use of the privilege. In estimating this average available flow at 
the intake, the effect produced by storage in any and all existing storage- 
works at or above the site shall be taken into account. In fixing a reasonable 
percentage of this flow, the Comptroller shall consider the average daily-load 
factor of the power plant for the period of the year during which the works 
are operated, and any other facts relevant to the inquiry : 

““(b) The average effective head in feet : 

‘““(c) The factor 0-08 (which represents the horse-power produced by one 
cubic ae of water falling through one foot in one second at 70 per cent effi- 
ciency). . 


yen 
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“64, ~The amount of the said annual rental fee per horse-power shall be 
fixed by the Board as hereinafter directed : Provided, that in no case shall 
_ the said fee be less than 25 cents nor more than $1 per horse-power per annum. 


“65. The Board shall, at least once every five years, appraise the franchise 
_ value of a horse-power of station output at each water-power plant operating 
_ under a license in the Province, and shall, upon the basis of the said appraisal, 
classify the said plants into not less than two or more than five groups, and 
shall, within the limits prescribed by clause 64 hereof, fix the said annual 
rental fee per horse-power for the plants in each group, and payments shall be 
made in accordance therewith : Provided, that until the first appraisal of 
the output of any plant and its classification hereunder are completed, the 
Board may, within the limits prescribed in the said clause 64, set an arbitrary 
rental fee per horse-power on the station output of the said plant, and pay- 
ment shall be made by the licensee in accordance therewith ; but any excess 
or deficiency in such payment over or under the fee as later determined from 
the said appraisal and classification shall, pro tanto, be ‘deducted from or 
_ added to the next subsequent payment due from the said licensee after the said 
appraisal and classification are completed. 
“66. In appraising the franchise value of a horse-power of station out- 
put the Board shall consider the natural advantages of the site for the pro- 
duction and marketing of power in comparison with that of fuel- or other 
_water-power plants in the province, and shall compare the cost of producing 
and marketing power by the use of the water-power plant under consideration 
with that of producing and marketing power by the use of fuel- or other water- 
power plants. To this end account shall be taken in either case of 

‘““(a) Interest on the fixed charges, which shall include the cost of an 
entire plant and works: 

““(b) Maintenance and depreciation: 

‘“(c) Labour and administration at the works: 

‘“‘(d) Loss caused by irregularity of stream-flow and necessity of supple- 
“menting the water-power by steam or other form of power: 

““(e)- Cost of fuel: 

“(f) Length of primary transmission: 

““(g) The market for power: 

‘“‘(h) Any other factors relevant to the inquiry. 

“67. The first payment of fees to apply on rental during the operation 
‘period shall be payable on the first day of June in the first full calendar year 
of the said period, and shall cover the rental for the said calendar year and for 

such part of the preceding calendar year as falls within the said period. Sub- 
sequent rental payments shall be payable annually thereafter, and shall each 
“cover the fee for the calendar year respectively in which they are made. 

| “68. If any of the amounts due for the said fees shall, after due notice 
has been given, be in arrears for more than one year, then and thereupon the Lieu- 
tenant-Governor in council may, on the recommendation of the Minister, direct 
the Comptroller to cancel the conditional or final license, as the case may be.”’ 


Part VI, consisting of clauses 69 to 73, deals with the necessity of licensee 
maintaining suitable head gates, structure; and measuring devices. The clauses 
of this portion of the Rules have been incorporated in the Water Act, 1914.* 
. Part VII, consisting of clauses 74 to 79, deals with the filing of plans, 
Office procedure and fees. Several of the clauses of this part have been em- 
bodied in Part V of the Water Act, 1914. 


_ *Thus clauses 69, 70, 71, 72 and 73 of the Rules correspond, respectively, to sections 34, 
124, 35, 65 and 157 of the Water Act, 1914. 


*y al — we % _ 
yr. e t BY ct 
f a 
4 


130 COMMISSION OF CONSERVATION ee 
The office fees chargeable for clerical work are enumerated in clause 79, ¥ 

as follows : ) 4 
Certified copies of any record or document, per folio of 100 words..... $0.25 @ 
Blue-prints, 5 cents per square foot, with minimum charge of......... 0.25 = 
Inspection of [cr] search of any record, license, or other document...... 0.25 
Apportionment of a license : 2 
If apportioned into five parts or less. ......-. 6. se sense eee eee 5.007% 

Hor each additional party Ws ss 4 6.che slob ete emer ten rerio 0.509 
Chaneelof! point of diversion..." .).ee-0 hice care ee me eee 1.003 
Renewal of record or license under section 255, one-quarter of record fee. ; 
Transfer of a license under section 285... 1... 66 c cine le ee ee eee 10.00 3 
f 


Certain details of the Rules and Regulations yet require to be co-ordinated ~ 


to the present Water Act. These Rules of 1913 are still (1917) of force, but 
modifications have been under discussion, and it is understood that, in the 


near future, changes will be made which will facilitate an effective and force- — 


ful administration of the Rules as complementary to the main water legislation 
of the province—a function for which they were expressly devised. Applica- 


tion should be made to the Water Rights Branch, Victoria, B.C., for a copy — 


of the latest edition of the Rules. 

With respect to the new fee and rental system, now in operation, Mr. C. 
A. Pope has stated that loose-leaf registers are now prepared in duplicate for 
each district, and these have been brought up and are kept up to date. 

The revenue for the year 1916 is classified under the following headings, 
and is representative of the manner in which the revenue is derived from the 


various spheres of activity. The total revenue from June ist, 1910, to De- 


cember 31st, 1916, was approximately $275,000.* 


REVENUE FOR YEAR ENDING DECEMBER 3ist, 1916 


EE ———————————————————— 


Purposes Record fees Rentals Totals 

MeN OIMESHI Cee 5 oe kt apete his eating rare oe eee a eae | $ 114.00 $ 108.50 $222 200 
DUNN ALE WOLKS Wisk Oe Beye sake ates oe cas arene ee ee 243.00 867.45 1,110.45 
SyeiViineral-trading \ ses) Gat! Psi ee m wee ey enaberatele teehee luetemelt cent) bln ee p10 eee Roe 
BME UCLOU ay e2). 2 2h crp a's odpeetn ab-P- eve ued ar Be el Rages 825.70 2,469.17 3,294.87 
Gy, SNL eeees ean te et Ain Cee ne? Mane ne Am nngrerha ia is Sic 952.00 6,437.98 7,389 .98 
CBee Serr ste cin gars Antaioe-. e o Ar Cle hoe eT 1.00 369.41 370.41 
Uf, RD oratiat one Say a Paes bh Geers KeMiC PEA ctr gs cc 25.00 SSaro 80.75 
Se A VATA ICk IG 5 coeiss sie lop sie 8 ckdpaye lo slatbnand <baverese, eh Ble ny meee uniee srl neice: aL a enn 
OMIVitscellameo Use kali ch rs 4. tera eraris < oeiee Ree 264.50 1,225.42 1,489.92 
MOQPRIRO Wise Mea sete cine Abies tk ant clara cuneotene neem atone ie 1,567.50 45,590.07 AT ASiaom 
MM meSlearinoxstreams': i So 4b. seseeisvavebeherd arcu pervs xr aun| aie ene Renee 175.00 175.00 
D5 GYRO Ie Noein sn ets Same Noe cick anen nec Gaia eokcecrae 05555 822.60 918.15 
Sie Clava iphal- aa eT mem CAN FS oir, ibawer cous ho) j ecco. 
fee ILO We EWALECI a int koh, oes tntetoes aeie). Mee eae SOO aM os etic § 5.00 
ome G@entinica bes Of approval. «cs s4 aoe). pee oe 1250). 00% | peau ore cpetees 1,250.00 
ARGSIEN ISN ha od SEP ete A ae PR aire ANE 9 $5,343.25 | $58,121.35 | $63,464.60 


* The totals for record fees and rentals since the establishment of the Water Rights Branch — 


have been as follows: For the year ending June 1st, 1910, $4,057 ; June ist, 1911, $49,591 ; 


June 1st, 1912, $29,849 ; June Ist, 1913, $37,795 ; June 1st, 1914, $42,005 ; June ist to De- — 


cember 31st, 1914 (7 months), $18,196; calendar year, 1915 $28,116 ; calendar year 1916, — 


$63,465 ; calendar year 1917, $27,566. 
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CHAPTER. V. 


Electrical Inspection by Province of British Columbia 


TABLE OF POWER PLANTS 


[5 the development of electrical energy in British Columbia increased and 
accidents arising from its use multiplied, it was evident that steps should 
be taken to protect the public more adequately from such accidents; and, 


also, that the companies should be protected from unjust claims made by 


injured parties. Several of the larger companies also felt that they should 
be protected from pressure being put upon them by such municipalities as 
might desire to impose restrictions upon operation which would possibly 
prove unnecessarily onerous. 

The whole question was made the subject of special conference between 
Attorney-General W. J. Bowser and the larger provincial electrical companies. 
It was agreed, contingent upon the enactment of suitable legislation and the 
appointment of an inspector of electrical energy, that the companies would 
co-operate in a unified system of inspection, and that the cost incident to the 
office of an official inspector would be apportioned on a pro rata basis between 
the various companies operating in the province. 

On March 10, 1910, ‘An Act to Provide for the Inspection of Premises, 
Works, Wires and Appliances Generating, Transmitting, or Supplying Elec- 
trical Energy’ was passed. It is known under the short title of the ‘Elec- 
trical Energy Inspection Act, 1910.’ This measure (secs. 2 and 3) provides 
that : 

“The Lieutenant-Governor in Council may appoint and authorize any 


_ proper person (hereinafter called ‘the Inspector’), whose duty it shall be, and 


* 
cud 


. 


who shall have authority, at all reasonable times : 


(a) To enter upon any place, building, or structure, and inspect all 
machinery, plant, works, wires, and appliances used for or in con- 
nection with the generation, transmission, or supply of electrical 
energy for power, lighting, heating, or telephonic or telegraphic 
communication purposes : 

(b) To require the attendance of all such persons as he thinks fit to sum- 
mon and examine, and to require answers or returns to be made to 
such inquiries as he thinks fit to make : 


(c) To require the production of all books, papers, plans, specifications, 
drawings, or documents material for the purpose of such inspection. 


“The authority of the inspector shall be sufficiently evidenced by a paper 


‘in writing, signed by the Provincial Secretary, stating that the person named 
_ therein has been appointed an inspector under the provisions of this Act. 


0% 


The Act further provides that : 


— 


* Mr. D. P. Roberts, of Vancouver, was appointed inspector by Order-in-Council No. 736, 
September 24, 1910. 
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‘Every person, and the officers, servants, employees, and agents of every 
person, whose premises, machinery, plant, works, wires, or appliances are 
being inspected under the provisions of this Act, shall afford to such inspector 


all information, and full and true explanations, so far as may be in their power : 


or knowledge, on all matters inquired into by such inspector, and shall pro- 
duce and submit to the inspector all books, papers, plans, specifications, draw- 
ings, and documents material for the purpose of the inspection being made.”’ 

The inspector is to be furnished with all means required for his entry, 
inspection, examination and enquiry. A penalty is provided for any ob- 
struction offered him in the discharge of his duties. The inspector formerly 
reported to the Attorney-General, but under the ‘Electrical Energy Inspection 
Act Amendment Act, 1917’, he now reports to the Minister of Public Works.* 


When the inspector is of the opinion that any structure, or any machinery, 
plant, works, wires, or appliances used in connection with the generation, 
transmission, or supply of electrical energy is dangerous to life or limb, he may 
notify the owner thereof to remedy such defect within a specified time. Pro-- 
cedure is set forth respecting the exacting of penalty for non-compliance with 
an order of the inspector. 

It is expressly stipulated that inspection under this Act does not in any 
way relieve any person of or from any liability or responsibility resting upon 
such person by law. (See Sec. 17.) 

Under the Act the Lieut.-Governor in council may, from time to time. 
make such regulations for enforcing its provisions and for the conduct and the 
duties of the inspector as may be deemed necessary. In accordance with this 
provision, regulations, by order in council of May 2, 1911, were adopted for 
‘Securing the Safety of the Public.’{ They expressly define the significance 
of various terms, such as ‘low-pressure,’ ‘high-pressure,’ ‘conductor,’ “appar- 
atus,’ ‘circuit,’ etc., used in the Regulations. The term ‘danger’ is defined 
as meaning ‘‘danger to health or danger to life or limb, from shock, burn, or 
or other injury to persons employed, or from fire attendant upon the genera- 
tion, transformation, distribution, or use of electrical energy.” 

The inspector, if satisfied that safety is otherwise practically secure, or 
that exemption is necessary on the ground of emergency or special circum- 
stances, may grant an exemption from the operation of any or all of the regu- 
lations and may revoke such order. 

The Regulations specifically prescribe certain forms and modes of con- 
struction which shall govern the installation of various electrical equipment. 

Respecting the employment and protection of help, secs. 28 and 29 of 
Regulations specify that : 

‘No person except an authorized person, or a competent person acting 
under his immediate supervision, shall undertake any work where technical 
knowledge or experience is required in order adequately to avoid danger ; 


and no person shall work alone in any case in which the Inspector of Electrical 
Energy directs that he shall not. No person except an authorized person, or 


*See ‘An Act to Amend the Electrical Inspection Act,’ assented to April S, 1917, British 4 


Columbia Statutes, 1917, chap. 24. 


+ The Regulations consist of 32 sections. Published by the Electrical Energy Inspection _ 


Branch, Dept. of Public Works, Victoria, B.C. 


a 
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a competent person over twenty-one years of age acting under his immediate 
supervision, shall undertake any repair, alteration, extension, cleaning, or 
such work where technical knowledge or experience is required in order to 
avoid danger, and no one shall do such work unaccompanied. 

““Where a contractor is employed and the danger to be avoided is under 
his control, the contractor shall appoint the authorized person; but if the 
danger to be avoided is under the control of the occupier, the occupier shall 
appoint the authorized person. 


“Instruction as to the treatment of persons suffering from electric shock 
shall be affixed in all premises where electrical energy is generated, transformed, 
or used above low pressure ; and in such premises, or classes of premises, in 
which electrical energy is generated, transformed, or used at low pressure, as 
the Inspector of Electrical Energy may direct.”’ 


The following is a list of the principal equipment of power developments 
in the province which come within the jurisdiction of the Electrical Energy 
Inspection Act and of the Regulations complementary thereto.* 


* This list does not include a number of mining plants with prime movers—usually Pelton 


-wheels—for driving pumps, mills, air compressors, etc., and sometimes small lighting generators. 


The aggregate installed capacity of these is estimated at from 7,000 to 10,000 h.p., the installa- 


_ tion being usually in excess of the low-water flow. Particulars of many of these plants are given 


in the Power Site tables. 
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Plate 13 


LOWER KETTLE VALLEY, NEAR GRAND FORKS, 
This land is under cultivation by Doukhobors. 


KETTLE RIVER, ABOVE GRAND FORKS, B. C. 
way. 


Showing irrigation flume and rail 


The proximity of railways frequently limits, or prevents, possible power development 
owing to damage by back flooding. 
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CHAPTER VI 


Electrical Inspection by Dominion of Canada and Exportation of 
Electricity 


N connection with the subject of the exportation of electrical energy, it is 
desirable to understand the circumstances which contributed to the 
passage of the legislation respecting this important matter. 

By virtue of section 91 of the British North America Act, 1867, which 
empowers the Dominion to legislate respecting ‘weights and measures,’ the 
Parliament of Canada, May 23, 1873, passed the Gas Inspection Act,* apper- 
taining to the standards for, and control of, the gas industry. The inspection 


was placed under the jurisdiction of the Department of Inland Revenue. 


Subsequent amendments to the Gas Inspection Act regulate more fully the 
producers and vendors of this commodity. f is 
Later, the supply of electrical energy for lighting and power began to 
assume commercial importance, and companies were formed for supplying 
electricity to municipalities and to other customers. The companies and in- 
dividuals interested in the gas industry felt that the activities of their com- 
petitors from the electrical field should be under regulation corresponding to 
the restrictions in force with respect to gas. Hon. J. F.Wood,M.P., introduced 
the bills for the Electrical Units Act and the Electric Light Inspection Act. 
Respecting the former of these bills, he said: “Briefly, the intention of the Act 
is to establish the standards of measurements now in use by the electric com 
panies. The bill itself in this respect is in line of the legislation that has already 
taken*place in regard to weights and measures and the inspection of gas. It is 
claimed by the gas companies that there is no argument which makes for the 
inspection of gas that does not in like measure make for the inspection of their 
competitors, the electric light companies.” t 
‘ . July 23, 1894, the Canadian Parliament passed two basic and 
Ae pais important bills relating to the electrical industry. One, the 
Electrical Units Act,|| deals with the standardization of units 
governing the supply of electrical energy. With respect to certain units of 
electrical measure, it provides that ‘‘such standard apparatus as is necessary 


4 to produce them, shall be deposited in the Department of Inland Revenue 


and so form part of the system of standards in measure and weight established 

by the Weights and Measures Act.” Pursuant to section 3 of this Act, Mr. 

Ormond Higman, in 1894, was called upon to procure the apparatus necessary 
* Statutes of Canada, 36 Victoria, Chap. 48, 1873. 


+ Re Evolution of the Gas Inspection Act, consult Statutes of Canada, Chap. 48 of 1873 ; 
Chap. 37 of 1875; Chap. 35 of 1884; Chap. 69 of 1885; R.S. Chap. 101, 1886 ; Chap. 25 of 


1890 ; Chap. 41 of 1900 ; Chap. 28 of 1901 ; R.S.C. Chap. 87 of 1906 ; Chap. 23 of 1910. 


t See, Debates of the House of Commons, 18th May, 1894, p. 3003, relating to the first reading 


of Bill No. 117. 


|| Re Electrical Units Act, see, 57-58 Victoria, Chap. 38 of 1894; R.S.C. 1906, Chap. 53; 


_ for modifications consult repealing act of 24th March, 1919. 
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to produce and express the standard units therein legalized.* About 1912 a. 
branch of the Ottawa Electrical Standards Laboratory was opened at Van- 


couver. 


e 
a 


te The other Act of 23rd July, 1894, known as The Electric Light ~ 

eee Acts  L”Spection Act,t was amended, and, in 1906, was repealed by 

the Electric Light Inspection Act, as given by chapter 88 of 
R.S.C., 1906. April 27, 1907, the Act of 1906 was superseded and repealed 
by the Electricity Inspection Act, 1907.4 It deals with the electrical situation 
along lines corresponding in general to the Gas Inspection Act. 

Under the Electric Light Inspection Act of 1894, electrical installations 
in British Columbia came under the jurisdiction of the Inspection Branch of 
the Dept. of Inland Revenue. By order-in-council of May 28, 1895, regula- 
tions giving effect to the provisions of this Act were made. These regulations 
stipulated that the inspection divisions under the Act shall be conterminous - 
with the Inland Revenue divisions previously established. An order-in-council 
of October 14, 1912 established special electricity districts ; British Columbia 
was subdivided into two districts.|| The various operating companies are 
required to send in reports annually. The last annual report of the Depart- 
ment of Inland Revenue contains a list of electrical installations in British 
Columbia and cognate data respecting same.® (See table on page 144.) 

For the next important development relating to the subject 
Niagara Power : : ; : 
Conditions and Under discussion, attention must be directed to the hydro- 
aan of electric power situation on the Niagara river. For many years, 
the supply of Niagara’s waters for power purposes was re- 
garded by the general public as practically inexhaustible, notwithstanding the 
fact that various interests were already in possession of power concessions 
which, if put into operation, would have drained Niagara dry. 
- In both Canada and the United States, a number of public-spirited 
organizations had been watching this situation and, recognizing its menace, 
conducted a public propaganda which influenced the United States Federal 
’ Government to take action. Later, action was also taken by Canada. 

In 1902, following a recommendation in the Rivers and Harbors Act of 

the United States, a tribunal was created, consisting of members. appointed 


* Standards first adopted followed recommendations made by the British Association Com- 
mittee on Electrical Standards, published in the ‘seventies,’ also those of the Electrical Standards 
Committee of the Board of Trade. In this connection consult report by Mr. Higman, Canada 
Sessional Paper No. 13, 1902; reproduced from Paper before Canadian Electrical Association, 
read June 20, 1901. 

+ 57-58 Victoria, chap. 39, assented to July 23, 1894. Respecting amendments reference 
may be made to chap. 18 of 1897, chap. 29 of 1901 and chap. 20 of 1903. 

{ 6-7 Edward VII, chap. 14, assented to April 27, 1907. 

|| Consult order in council October 14, 1912 (in pursuance of R.S.C. 1906, chap. 24 sec. 23); 
also amending order in council October 27, 1915 (see, Statutes of Canada, 1915, page clxiii, and 
Canada Gazetie, vol. 49, page 1482). 

@ The first report published by the Department of Inland Revenue, giving data respecting 
the inspection of electrical apparatus in British Columbia, is for fiscal year ending 1897; fuller 
data is given in 1898; and in the report for 1899, data are separated, respectively, for the districts 
of Vancouver and Victoria. 
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by the United States and by Canada, known as the International Waterways 
-. Commission. In 1905, this Commission was requested to report upon the 
-- general conditions obtaining at Niagara Falls, looking to co-operation between 
both countries that proper and adequate steps be taken to prevent further or 
undue depletion of the Niagara waters.* The International Waterways 
Commission, in its early deliberations, adopted as one of the fundamental 
subjects for discussion ‘‘The transmission of electrical energy generated in 
Canada to the United States and vice versa.” 
The Commission conducted its investigations co-operatively with the 
U.S. War Department, and subsequently made its report. Certain recom- 
mendations, including the preservation of Niagara, the amount of water to be 
diverted on the United States side, and other features, were enacted into law 
by the Burton Act. 
¥ ; The Burton Act of June 29, 1906, was ‘‘For the Control and 
esuion. Regulation of the Waters of the Niagara River for the 
Preservation of Niagara Falls and for Other Purposes.” It 
was regarded chiefly as a temporary measure, and, in 1913, lapsed by 
limitation. ft 
In the United States, the War Department controls navigable streams. 
As the Niagara river is, from a legal standpoint, a navigable stream, the 
Secretary of War issues the permits (or licenses) to the companies utilizing the 
water, and the Corps of United States Engineers enforces the regulations 
essential to the carrying out of the provisions of the permits. 


: Closely following the passage of the Burton Act, the Govern- 

Beoaenad ment of Canada, on April 27, 1907, passed an Act to Regulate - 

3 the Exportation of Electric Power and Certain Liquids and 

Gases.t This Fluid Exportation Act, as it is shortly called, provides for the 

taking out afresh each year of Licenses permitting the exportation of electricity 

to the United States, and for a possible export tax not exceeding $10 per 
horse-power per year. 

This Act prohibits the exportation of any electric power or fluid except 

under Government license, and subject to such regulations as, from time to 


*For more detailed history of events connected with the exportation of electrical energy 
arising out of power development on the Niagara river consult statement by Arthur V. White 
_ in Water-Powers of Canada, pages 56 et seg., Commission of Conservation. 
} For Burton Act see United States Public Document No. 307; also, United States Statutes 
at Large, 59th Congress, 1st Session, Vol. 34, Part 1, Chapter 3621, pp. 626-628. 
t The Electricity and Fluid Exportation Act, 6-7, Edw. VII, Chapter 16 (Canada), assented 
to April 27, 1907, will be found as Appendix III, and the Regulations of 4th November, 1907, 
under the Electricity and Fluid Exportation Act, as Appendix IV, in Water-Powers of Canada, 
Commission of Conservation, Ottawa, 1911. The present Form of License to export power from 
_ Canada is given below. - 
Legislation in certain other countries has since been largely modelled upon the lines of the 
Canadian law, and Japan has followed the Canadian Act and Regulations almost in their entirety. 
See, Electrical News, Toronto, Feb., 1912, pp. 42-43. 
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time, may be imposed by the Governor in Council. Clause 10 of the Act 
states that: / 

1. The Governor in Council may, by proclamation published in The 
Canada Gazette, impose export duties, not exceeding ten dollars per annum 
per horse-power, upon power exported from Canada, or not exceeding ten 
cents per thousand cubic feet on fluid exported from Canada, and such duties 
shall be chargeable accordingly after the publication of such proclamation. 

2. The Governor in Council may, by proclamation published in like 
manner, from time to time remove or re-impose such duties or vary the amount 
thereof. 

3. The Governor in Council may, by proclamation published in like 
manner, exempt from the payment of such duties such persons as comply with 
the direction of the Governor in Council with regard to the quantity of power 
or fluid to be supplied by such persons for distribution to customers for use in 
Canada. 


The Regulations under the Act were established by an order in council 
passed on November 4, 1907. The licenses are for the term of one year. 
Clause 3 of the Regulations stipulates that : | . 

The contractor shall, on or before the 1st day of April of each year, make 
application for the license referred to in the previous paragraph and shall pay 
therefor the following fee, namely : 

(a) In the case of an electrical plant generating not more than 10,000 
horse-power, twenty-five dollars ; 

(b) In the case of an electrical plant generating over 10,000 horse-power, 
fifty dollars ; 

(c) In the case of a natural gas plant, fifty dollars. 


The ‘License’ at present in use in accordance with the Fluid Exportation 
Act and the Regulations made thereunder, contains special provisions re- 
specting contracts for sale of exported electrical energy. The object of these 
provisions is to ensure the purchaser of such exported electrical energy being 
seized of the fact that the exporter’s license is only a yearly privilege. The 
Form of License at present in use is as follows : 


LIGENSE NUMBER....1.°-2-3- is hereby granted to the.......----- 
doing business at.....-..----00s+ sess 0e in the Cotinty Of- 4. 3.2 ei" 


to export or to sell for export from Canada during the fiscal year ending 
31st March, 191.., electrical energy at a rate not to exceed at any time 
during the continuance of the licenSel.. : i-flccp ene ss oe eee 
kilowatts, provided : 


(a) That momentary indications in excess of the authorized quantity, due to 
short circuits, grounds, etc., will not be considered as violations of this 
license, and ; 


(b) That the maximum demand or peak of load curves will not be considered 
as a violation of the license when such peak does not exceed twenty-five 
percentum of the quantity herein stated, and does not continue for a 
longer period than one hour at any time, and for not more than two 
hours altogether in any twenty-four hours. 


This license being only for one year, licensees must not enter into 


any contract which they will not be able to carry out if this license is not 


wey 
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renewed, or if the Electricity and Fluid Exportation Act or the Regula- 
tions made thereunder are changed. 


This license is subject to the Statutes of Canada, now in force, or 
hereafter to be enacted and also to the provisions of the Regulations re- 
garding electrical power, etc.; approved by the Governor General in 
Council on the 4th day of November, 1907, and to any Regulations which 
may hereafter be made, which Statutes and Regulations are made con- 

ditions hereof. 
: Every contract made under this license shall contain a clause or 
clauses expressly setting forth that it is made by virtue of this license, 
which is subject to the Electricity and Fluid Exportation Act and any 
amendments that may be made to it, and also is subject to the Regula- 
tions made or which may be made by the Governor General in Council 
regarding the same; and every contract made under this license shall 
have attached thereto a copy of this license and of the Electricity and 
Fluid Exportation Act, and of the Regulations approved by the Governor 
General in Council on the 4th day of November, 1907. 
This license, if renewed, shall be subject to the terms and conditions 


of such Regulations as may be made from time to time, either by Statute 
or the Governor General in Council. 


¥ Except in Manitoba, Saskatchewan, Alberta, the North-West Territories, 
| certain railway lands in British Columbia and certain other relatively minor 
; exceptions, the control of waters for power purposes is vested in the various 
q provinces of the Dominion. The exportation of electrical energy from any 
_ province, however, is under the control of the Federal Government. 


; The Electricity and Gas Inspection Acts are administered by the Dept. of 
_ Inland Revenue* Ottawa, the department charged with the imposition and dir- 
ect on of revenue taxes on commodities of home production or consumption. 
i? j ‘ ey 

_ Consequently, taxes imposed upon the exportation of gas or electricity fall under 
j the jurisdiction of this department, which issues the yearly licenses and, through 
) the agency of its Gas and Electricity Inspection Branch, provides certain 
, Supervision of the operations of the power companies. 

; It may be commented that the amount of revenue derived from the 
electrical industries is relatively insignificant compared to the capital 
invest 

a From the foregoing it is clear that the Burton Aci—a United States 
_ Ieasure—regulated the zmportation of electrical energy into the United States, 
while the Canadian measure, the Fluid Exportation Act, regulates the e 


Xporta- 
“tion from Canada. 
iy 


ElectricityEx- The amounts of electrical energy for which licenses have been 
“Portation from granted to power companies operating in British Columbia, 
ee oumbia also the quantities of electrical energy generated by these com- 


¥ : : 

“panies, since 1911, for export and for consumption in Canada are as follows : 
— 

; * Author’s Note: While this Report was in press, it was learned that, upon the recom- 
~Mendation of the Committee on Rearrangements and Transfers of Duties of the Public Service, the 
administration of various Acts, including the ‘‘Electricity Inspection Act,’’ the ‘‘ Electrical Units 
Act,” and the ‘Electricity and Fluid Exportation Act,” was transferred, by order-in-council, 
from the Department of Inland Revenue to the Department of Trade and Commerce, Ottawa. 


The transfer includes the officials charged with the administration of the Acts, and is effective 
on Ist September, 1918, 
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ELECTRICAL ENERGY GENERATED FOR EXPORT TO THE [UNITED STATES 3 
AND FOR CONSUMPTION IN CANADA, BY HYDRO-ELECTRIC COMPANIES IN ~ 
BRITISH COLUMBIA Fi 


my: Units generated Total output of 
Fiscal Units generated for consumption generating station con 
year for export in Canada or other source 
endin io oe are 
March 31 Kilowatt. | HP. Kilowatt | H.P. Kilowatt | HLP. 
hours years hours years hours years 


British COLUMBIA ELECTRIC RAILWAY CoMPANY—VANCOUVER 


1 OND er rer ae nc 64,820* 10* 80,152,596 12,265 80,217,416 12,205 
AOUS Mereecers cievens = 282,383 43 120,789,188 18,476 121,071,571 18,519 
OE ae ied Sits 395,831 61 114,697,400 bMS hl 115,093,231 17,612 
TOM Steyrctene ere 397,709 61 81,629,981 12,488 82,027,690 12,549 
HONTO Le Reo aides oe 330,626 51 68,470,689 10,477 68,801,315 10,528 
INNER ges Abreronnacne 296,190 45 60,874,625 9,315 61,170,815 9,360 
TOES cc asta Bee 327,832 50 76,419,718 11,694 76,747,550 11,744 


WESTERN CANADA POWER COoMPANY—VANCOUVER 


AOUD Tere etisine t 30,960 5 1,154,547 176 1,185,507 181 
RSW ECE Salomecgenn ae 3,259,693 499 18,191,562 2,785 21,451,255 3,284 
SE es eee ea ore 23,213,891 35592 39,339,239 6,020 62,553,130 9,572 
WIS) & 3 ators Giceaicte 18,219,238 2,788 | 52,334,262 8,009 70,553,500 10,797 
LOMO Se ederie iets 11,937,700 1,827 |! 60,468,020 OV 72,405,720 11,080 
Ocho -o.ch Sevora Bie 13,692,820 2,095 78,796,210 12,037 92,489,030 14,152 
MOatG i d.as coco 14,242,756 2,179 72,014,814 11,020 86,257,570 13,199 


OL ES Ue tea A a a 
The Burton Act recommended the opening of negotiations — 

Se Treats between the United States and Great Britain with the object | 
of regulating and controlling the waters of the Niagara river 

and its tributaries. Negotiations were opened in 1905, but were interrupted. — 
Later, they were resumed. The Boundary Waters Treaty was signed at — 
Washington January 11, 1909, and ratified May 5, 1910.{ It relates to all 
boundary waters between Canada and the United States, Article V relating 
specifically to the Niagara river. 
The Burton Act and the Treaty were, for a time, co-existent, the Act © 
remaining effective until its expiration in LOLs: a 
The carrying out of the terms of the Boundary Waters Treaty, as well as 4 
adjudication upon certain differences between the two countries arising out 
of the use of boundary waters, is now vested in the International Joint Com- 
mission, which tribunal, in many respects, corresponds to the former Inter- — 
national Waterways Commission. Its functions and powers, however, aS — 
defined by the Treaty and in the Rules of Procedure, are broader, and means — 
of adjusting differences between the two countries are available through the — 


* For last four months only of fiscal year, as export did not commence till December, 1911. 
+ For last three months only of fiscal year, as export did not commence till January, 1912. 
{ The Boundary Waters Treaty is reproduced as Appendix I in Water-Powers of Canada, 
Commission of Conservation, Ottawa, 1911. Regarding items recommended by the Canadian 
Section of the International Waterways Commission for embodiment in the proposed Treaty, 
see Sessional Papers, Canada, 19a, 1907, pp. 101-102. a 
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instrumentality of this Joint Commission. The Boundary Waters Treaty is 
based upon the Doctrine of Equal Benefits. Expressed in general terms, each 
country is entitled to receive its full share of the benefits derivable from the 
use of one-half of the waters which would naturally flow in such boundary 
waters as the Niagarariver. If each country receives the share to which it is 
entitled there can be no just ground for contention or dissatisfaction. 


Critical study of the various factors discussed, including the International 
Waterways Commission, Burton Act, Fluid Exportation Act, Boundary Waters 
Treaty, International Joint Commission and of the functions exercised by the 
Secretary of War, Washington, D.C., by the Department of Inland Revenue, 
Ottawa, by the Department of Trade and Commerce, Ottawa, by the Province 
of British Columbia and by other organizations, permits intelligent understand- 
ing of events as they arise in connection with this very important subject— 
the exportation of electricity. 


NOTE—For discussion of various aspects of problems respecting the exportation and use 
of electrical energy, consult the following articles by Arthur V. White : ‘‘Exportation of Elec- 
tricity,”’ which appeared in the University Magazine, October, 1910, pages 460 et seg. Consult, 
also, Toronto World, March 18th, 1912; also “Exportation of Electricity—An International 
Problem ; Relation of a Possible Coal Embargo by United States to a Curtailment or Stoppage 
of Canada’s Electric Power,” in The Monetary Times Annual of January Sth, 1917, pages 21 

_ et seq ; also, ‘‘Coal Problem of Canada Demands National Action—A Solution of a Vital N ational 
and International Question,” in The Monetary Times Annual, January 4th, 1918, pages 25 et seq; 
also consult ‘‘ Barter Power for U.S. Coal,” in The Globe, Toronto, 27th Nov., 1917; and Monetary 
Times, Toronto, 18th Jan., p. 9, and 22nd Feb., p. 26, 1918. 


For several years past attention has been drawn by Mr. White to the relatively limited use 
that can efficiently be made of electrical energy as a heating agent. On Feb. 11, 1918, when 
addressing the important Fuel Conference held by municipalities in Galt (see, Galt Reporter, 
12th Feb., 1918), Mr. White again emphasized his, contention that, as a general proposition, 

electrical energy is more serviceably employed for strictly power purposes, while fuel, such as 
coal, oil, etc., is more profitably employed for heating. At this meeting he set forth the under- 
lying principles governing in this matter. See, Monetary Times, 1st March, 1918, p. 18. Consult, 
also, Annual Reports of Commission of Conservation, Ottawa ; and article by Mr. White, ‘‘Elec- 
tricity will not Replace Coal,” in Industrial Canada, Toronto, April, 1918. The official minutes 
of the meeting held by Ontario municipalities at Galt on “‘fuelless-Monday”’ are published in 
The Monetary Times for 25th October, 1918, pp. 5 to 8, and concluded in the issue of 1st Novem- 
ber, 1918, pp. 18 to 22. 


CHAPTER VII 


Power Developments in British Columbia 


[*% British Columbia there has been considerable development of water- 
powers, both for municipal and industrial purposes. In fact, develop- 
ment of this resource has contributed much to the general advancement of 
the Province. ; 
Below, the more important of the existing installations are described 
briefly. Such descriptions not only show what course has been pursued upon 
various types of streams, but also set forth the general design and character 
of such equipments as have been employed in the respective developments. 


British CotumBiA Evectric Rattway Co., LTp. 


The history of hydro-electric development in British Columbia is intimately 
associated with the early activities of what is now the British Columbia Electric 
Railway Co., Limited. 

In 1887, the Vancouver Electric Illuminating Co., Ltd., installed an elec- 
trical plant. In 1889, a second company, known as the Vancouver Electric 
Railway Co., Ltd., was formed. The following year, the two companies were 
merged and their railway lines electrically operated. In 1890, a New West- 
minster interurban system and a Victoria (Vancouver island) system were © 
commenced. These were merged into one company, known as the Consoli- 
dated Railway Co., Ltd., and their lines were operated under this con- 
trol until 1897, when the British Columbia Electric Railway Co., Ltd..@ 
was formed, and, subsequently, acquired the assets of all the companies 
above referred to. 

Confident in the development of the territory to be served, the directors 
of the company, at the outset, formulated their plans with respect to future 
development. There is no doubt that the remarkable development which has 
taken place in the districts around Vancouver, New Westminster and Victoria 
has been largely assisted by the liberal expenditures of the British Columbia 
Electric Railway Co. at a time when settlement in the province was being 
stimulated. The company’s operations now extend over a field which con- 
tains over half the population of British Columbia. . 

The supply of power for the company’s various undertakings is obtained 
from five power stations. On the mainland, the Vancouver Power Co., a sub- 
sidiary, operates a large and up-to-date hydro-electric plant on the North arm 
; of Burrard inlet. It also operates a steam plant in the city. For Victoria and 

vicinity, the company owns and operates a hydro-electric plant at Goldstream, 
and an auxiliary steam plant at Brentwood Bay. The Vancouver Island Power 
Co., a subsidiary, operates a hydro-electric plant at Jordan River. 


hy hh i 


POWER DEVELOPMENTS IN BRETUSH COLUMBIA ’'15t- 


4 ; The plant on Burrard inlet, known as the Coquitlam-Buntzen 
‘ henna development, is the largest in the province. It consists of two 
a power-houses at sea-level, utilizing water diverted from Coquit- 
4 lam lake, through a tunnel 214 miles long, to lake Buntzen, a small lake 400 
: feet above sea-level, and but a short distance from Burrard inlet. 


‘ The utilization of lakes Coquitlam and Buntzen for power purposes was 
{ decided upon sometime prior to 1898, and power was first supplied from power- 
| house No. 1 to Vancouver in December, 1903. The original scheme comprised 
_ taising Coquitlam lake, by means of a small rock-filled crib dam, about 11 feet 
_ above its average summer level. Water so stored was delivered through a 
' tunnel 214 miles: long—then stated to be the longest purely hydro-electric 
tunnel in the world—to Buntzen lake, at the outlet of which a concrete 
' intake dam, 54 feet high, was built across the cafion. 

a The rapid development and growth of the district around Vancouver 
demonstrated that the demand for power would, in a short time, exceed the 
_ maximum capacity of the plant. After careful investigation, it was decided 
_ to enlarge the tunnel connecting lakes Coquitlam and Buntzen, and build a 
new dam to increase the storage capacity of Coquitlam lake. Extensive 


4 additions were also provided at the power-house. 

f By the time the enlargement of the tunnel was completed, in June, 1911, 
_ the demand on the company’s system necessitated the construction of a second 
- power-house. Work on the extension was commenced in 1911, and the first unit 
4 placed in operation in October, 1913. The construction of the new dam and of 
_ No. 2 power-house completes the hydro-electric development of the Coquit- 


; lam-Buntzen scheme. 


Coquitlam lake is about 7 miles in length, with an average width of about 
one-third of a mile. " Its original area was about 2,190 acres. The area of the 
_ watershed is approximately 105 sq. miles. The surrounding mountains rise 
precipitously to a height of 3,000 to 6,000 feet and the greater portion of the 
watershed is well timbered. The annual precipitation during the last eleven 
_ years has averaged over 150 inches. The snowfall is very heavy and remains 
on the higher peaks until late in the summer. To provide storage to enable 
_the entire runoff from the watershed to be utilized, it was necessary to raise 

the level of the lake ; the spillway of the new dam is at elevation 503 feet, 
60 feet above the old dam. 


f The new dam (see Plate 4) is of the hydraulic-fill type, with heavy rock 
toes. It is built at the outlet of the lake, upon a natural barrier. Its crest 
elevation is 518 feet, and the maximum height of the dam, above the lowest 
point of the foundation on the centre line, is 100 feet. The length along the 
crest, including the spillway, is 1,200 feet. The slope of the upstream face is 
1 in 5, and of the downstream face 1 in 2 to 1 in 4. The spillway is cut through 
4solid rock spur at the east end of the dam. The concrete sill at the entrance 
to the spillway is at elevation 503, being 15 feet below the crest of the dam. 
During the construction of the dam, the outflow from the lake was carried 
around the dam site in a tunnel driven under the spillway, and designed to 
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carry 12,000 c.f.s. For controlling the flow through this tunnel, permanent 
gates are placed in a concrete tower at its upper end. . 

As the city of New Westminster had drawn its water supply from Coquit- 
lam lake since 1892, and as the raising of the lake level rendered the original 
municipal intake works useless, an entirely new intake had to be provided. 
For the protection of the New Westminster water supply, extensive clearing 
operations along the shores of the lake were carried out by the company. 

The total length of the tunnel which conveys water from Coquitlam lake 
to lake Buntzen is 12,650 feet. It originally had a square section about 9 by 
9 feet, with rounded corners, and was designed to carry 500 c.f.s. The area of 
the section was subsequently enlarged to 192 sq. feet, which is sufficient for 
the ultimate carrying capacity required by the scheme. The intake to the 
tunnel was rebuilt when the new dam was constructed. It consists of a heavy 
masonry retaining wall, founded on bedrock and built against the steep hill 
above the tunnel entrance. This entrance is protected by a rack, and two in- 
dependent sets of head-gates are provided for controlling the flow of water 
through the tunnel. One of these gates is of the Coffin type, 9 feet in diameter ; 
the second set consists of two Stoney sluice gates placéd side by side. 

A range of mountains, which reaches an elevation of 4,000 ft., separates 
Coquitlam and Buntzen lakes. The watershed of lake Buntzen is 7 sq. 
miles and the average annual precipitation during the last 12° years 
has been over 110 inches. The area of the lake is about 500 acres, 
and, by the construction of a concrete dam, 54 feet high and 361 
feet long on the crest, in a cafion below the outlet, the lake has been made 
into an excellent forebay. The crest of the dam is 400 feet above sea-level. 
Ten outlets 54 inches in diameter and two outlets 24 inches in diameter were 
provided. To these are connected the pipe-lines which convey water to ; 
power-house No. 1. 

The water for power-house No. 2 is obtained from lake Buntzen, 
through a concrete-lined pressure tunnel, 14 feet 8 inches in diameter 
and about 1,800 feet long, driven through solid rock, and controlled by three 
Doble needle intake valves, placed with their seats on a concrete foundation on 
the bottom of the lake. These needle valves are operated by oil pressure, and an 
outer cylinder is provided which may be lowered down to a horizontal seat, 
enabling them to be inspected without the use of a diver. Near the lower 
end of the pressure tunnel, and close to the top of the hill, a steel surge 
tank, 30 feet in diameter, is provided, and from this point three steel! 
pipe-lines conduct the water to power-house No. 2. These pipe-lines are 
each 8 feet 6 inches in diameter at the surge tank, and taper to a diameter of 
7 feet at the power-house. About 200 feet from the power-house the pipe-lines 
pass through tunnels driven in the solid rock. A Pelton-Doble-Venturi butter- 
fly valve is installed in each pipe-line. 

No. 1 power-house is situated on the east shore of the North arm, about 
16 miles from Vancouver. The buildings were erected from the granite blasted 
out to form the site for the generating station. The main floor is about a 
feet above high-water. The original installation has been added to from time | 


a a 


Plate 15 


COMMISSION OF CONSERVATION 


LOWER BONNINGTON FALLS, KOOTENAY RIVER 


West Kootenay Light & Power Co’s Plant No. 1 in foreground. Upper Bonnington Falls in back ground ; 
here Plant No. 2 is located, also the City of Nelson plant. 


KOOTENAY RIVER. TYPICAL VIEW OF RAPIDS IN LOWER PORTION OF RIVER 
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to time. | Steel penstocks convey water tena the intake dam at the outlet 
of lake Buntzen. . Units Nos. 1 to 4 are each supplied by means of a pipe- 
line 48 inches in diameter and 2,000 feet in length. Two pipe lines, 60 
j inches in diameter, are provided for the fifth unit. One pipe-line, 84 inches 
_ in diameter at the upper end and tapering to 72 inches at the power-house, 
is provided for the sixth unit, and a similar pipe-line conveys water to 
unit No. 7. -The present equipment consists of four 3,000-h.p. Pelton 
water-wheels, driving four 1,500-k.w., 3-phase, 60-cycle Westinghouse 
q generators; one 10,500-h.p. Pelton water-wheel, driving one 5,000-k.w.., 
_ 3-phase, 60-cycle Canadian General Electric generator; one 10,500-h.p. 
_ Doble water-wheel, driving one 5,000-k.w., 3-phase, 60-cycle Dick-Kerr 
generator; and one 10,500-h.p. Doble water-wheel, driving one 5,000-k.w., 
_3-phase, 60-cycle Canadian General Electric generator. All of the above 
units have a speed of 200 r.p.m. and are of the horizontal type, the water- 
wheel and generator being, in each case, mounted on the same shaft. 
In addition to the above equipment, there are four exciter units, each a direct- 
current generator with an induction motor at one end of the shaft and the 
_water-wheel on the other. The transformers and high tension switching 
equipment are housed in a separate building, erected on the hillside behind the 
power-house. 


In 1911, as it was impracticable to build further extensions to power-house 
No. 1, a new site was selected, about one-third of a mile south. Power-house 
No. 2, of reinforced concrete, erected on solid rock, is a fine building of massive 
proportions and careful design. It contains three horizontal units, each con- 
‘sisting of 4 Pelton-Doble water-wheels, the combined capacity of which is 13,- 
| 500 h.p. They are mounted on one shaft, together with the revolving field of 
a Dick-Kerr 8 ,900-k.v.a., 3-phase, 60-cycle alternator. Close to the back wall 
of the power-house the main pipe-line divides into four branches, each branch 
supplying water to one wheel of the unit. The speed of each unit is 200r.p.m., 
-and regulation is secured by a Lombard governor, auxiliary relief nozzles being 
"provided. There are three 300-k.w. exciter units, consisting of a Dick-Kerr 
induction motor-generator set, direct driven by one Pelton-Doble water-wheel 
‘Mounted on one end of the shaft. The transformer room and ene equip- 
‘ment are located in the same building. 


Current is generated at 2,200 volts and stepped up to 34,600 volts, for 
transmission to sub-stations in Vancouver, and adjacent territory. It is 
understood that the transmission voltage will soon be increased to 60,000 volts. 
/The two outgoing circuits from plant No. 1 are carried on wood poles ; the 
Other two circuits—the outgoing lines from plant No. 2—are carried on steel 
towers. A tie-line connects power-houses Nos. 1 and 2. 

The plants and equipment above described reflect great credit upon the. 
company and its engineers. 


Power and light are supplied to the city of Victoria by the 
British Columbia Electric Railway Co. and its subsidiary, 
the Vancouver Island Power Co. 


s 
> 
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There are two hydro-electric plants : one at Goldstream, 12 miles from 
Victoria, and the other at Jordan River, 40 miles distant. There is also a 
steam electric plant at Brentwood Bay, 12 miles distant. 

Prior to 1898, the city was supplied with light and power from steam plants 
situated within the city limits, and also owned by the British Columbia Elec- 
tric Railway Co. 

In September, 1897, an agreement was made with the Esqui- 
Goldstream malt Water-works Co., for the supply of a maximum and 

minimum daily amount of water to the British Columbia 
Electric railway, for a hydro-electric plant to be built at Goldstream. This. 
agreement stipulated that all water supplied for power purposes would be 
returned to the Water-works Company’s reservoir below the power-house 
site, and in condition suitable for domestic use. In 1898, the British 
Columbia Electric Ry. Co. constructed its Goldstream power-house. 

The Esquimalt Water-works Co. has five storage reservoirs at Goldstream, 
situated at elevations of from 1,200 to 1,500 feet above sea-level. From them the- 
water flows first to a balancing reservoir of 3,500,000 cu. ft. storage capacity, 
and at elevation 1,100, then through the Goldstream plant and, thence, to a lower 
reservoir at elevation 450, affording a head of 650 feet. The capacity of these 
reservoirs is sufficient to take care of considerable daily fluctuations. The 
penstock bringing water from the balancing reservoir to the power-house 
consists of 4,000 feet of 33-inch, and 4,000 feet of 30-inch steel pipe. 

The initial equipment, which went into operation in September, 1898, con-. 
sisted of two Pelton water-wheels of 600 h.p. each, direct connected to two 350- 
k.w., 3-phase, 60-cycle, 700-volt generators. In 1903, a third unit of 500-k.w. ~ 
was installed. In 1905, a fourth direct-connected unit, of 1,000-k.w. capacity, 
was added, and is driven by two water-wheels, each of 1,000 h.p. The energy 
is stepped up from 700 to 17,500 volts and transmitted over a two-circuit, 
single-pole transmission line 12 miles long, to Rock Bay sub-station at Victoria. 


The second hydro-electric plant, supplying power to Victoria, 
Jordan River is situated at the mouth of Jordan river, which flows into the 
strait of Juan de Fuca, about 40 miles west of the city. The 
Jordan is a mountain stream, flowing in a south-westerly direction through a ~ 
deep and precipitous valley. It drains about 61 square miles—the greater por- 
tion lying at an elevation of over 1,200 feet. The entire watershed is heavily 
forested. The drainage area above the intake, including the area above Alli- 
gator Creek diversion, is 50 square miles. 
The precipitation on the western slope of Vancouver island is heavy. At 
the mouth of the Jordan river it averaged, during the period 1908 to 1915, 
about 70 inches annually, and, in the vicinity of Bear creek, at an elevation of 
3,600 feet, an average of about 95 inches has been recorded during the last five 
years. Probably the average over the whole watershed exceeds 90 inches per 
year. Atthe higher altitudes, there is a heavy fall of snow during the winter — 
months, which often remains on the ground until June or July. When this — 
snow disappears, the flow of the Jordan falls off very rapidly. To compensate 
for low-water flow, storage reservoirs have been provided. Although there are 
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no large lakes in the watershed, five sites, suitable for storage dams, have 
been located. Two of these dams, known as the Bear Creek dam and the 
_ Jordan dam, are now completed. 


A _ Bear creek flows into the Jordan 314 miles above the main diversion dam. 
The storage dam on this creek lies about a mile above its junction with Jordan 
river. It isan earth hydraulic-fillembankment. Its greatest height is 57 feet, 
and the length, on the crest, is 1,020 feet. Impermeability is secured by a sheet- 
steel-piling curtain-wall ee to bedrock across the valley. It is proposed, 

_- ultimately, to raise this embankment to 75 feet. A spillway is excavated out 
_ of solid rock at the north end of the dam. This dam forms a lake of 285 acres, 
_ and provides storage of 328,000,000 cubic feet. The area of Bear Creek water- 
) shed above the dam is about 8 square miles. The dam was commenced in 
November, 1910, and-completed in April, 1912. 


The Jordan dam (see Plate 4) is on the Jordan river, immediately below 
the junction of Wye creek. Here, the cafion narrows and is crossed by a ridge 
of rock which extends well up both sides of the cafion. This site was early 
recognized as the best for a permanent dam. 


The Jordan dam is a hollow, reinforced-concrete structure of the Ambursen 
type. Its extreme height is 126 feet, and the length along the crest 891 feet. 
The crest elevation is 1,268 feet above sea-level. The upstream face of the dam 
consists of a reinforced-concrete face, or deck, inclined at an angle of 45°. This 
_ is supported on concrete buttresses, spaced 18 feet centre to centre. These 
q buttresses are 12 inches thick at the top, and increase, by steps of 12 feet in 
height, to a thickness of 42 inches at the bottom of the highest buttress. The 
_ down-stream edge has a batter of 1 to 4 from the base to a point 18 feet below 
_ the crest, above which point it is vertical. A spillway, 305 feet long, with a 
crest 8 om below the top of the dam, is provided near the east end. ‘The spill- 
_ way has a curved crest and rollway apron, and provides for a discharge of 23,000 
cubic feet per second. 


The main flume, for about 51% miles, follows the eastern side of the Jordan 
valley from the dam to the forebay reservoir. The side of the valley is steep 
for the entire distance and precipitous in places. The flume is 6 by 6 feet, 
with a grade of 1 foot in 1,000, and designed to carry 175 c.f.s. Five sandboxes, 
with gates in the side of the flume, are provided. 


The forebay consists of a small artificial lake of 4,350,000 cu. ft. storage 

_ capacity, formed in the flat between two hills, by two earth-filled embankments. 
These were built of the material excavated eae the higher ground lying between 
_ them, thus adding to the capacity of the reservoir. The maximum height of 
_ each dam is 35 feet. Suitable spillway is provided. Two steel pipes, with 
_ 54-inch diameter sluice-gates, connect at the dam to the pipe-lines which con- 
_ vey water to the power-house. One provides water for units Nos. 1 and 2, 
the second serves unit No. 3. The pipe-line serving units Nos. 1 and 2 is 44 

; inches i in diameter and 3,010 feet long. At its lower end a Y is provided for two 
_ pipes, each 6,280 feet long and 36 inches in diameter at the upper end, tapering 

_ to 30 inches diameter at the power-house. Both pipe-lines are controlled by 
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gate valves placed just below the Y pipes. The pipe-line for No. 3 unit has a 
total length of 9,290 feet, and tapers from 54 inches in diameter to 48 inches at 
the power-house. The head at the power-house is 1,145 feet. 


The original power-house, as completed in 1911, was a concrete structure 
with two units, each of 4,000-k.w. capacity. Recently, it has been enlarged; 
a new 8,000-k.w. unit-has been added, space has been provided for a fourth 
unit and a new high tension switch-room has been built. The power-house 
is of reinforced concrete, resting on concrete piles; 12 inches in diameter, pene- 
trating to bedrock at a depth of 45 to 75 feet. It contains three units. Units 
Nos. 1 and 2 each consist of a single Doble water-wheel of 6,000 h.p., coupled 
direct to a 4,000-k.v.a., Allis-Chalmers-Bullock, 3-phase, 60-cycle generator 
at a speed of 400 r.p.m. Speed regulation is obtained by a Lombard oil- 
pressure governor. No. 3 unit consists of one 8,000-k.v.a., 3-phase, 60--ycle, 
Canadian General Electric generator, driven by two Pelton-Doble water-wheels, 
one mounted on each end of the shaft. The water-wheels are together rated at 
13,000 h.p. Each wheel of No. 3 unit is provided with a separate oil-pressure, 
relay-type Pelton-Doble governor. There are three exciter units, two of which 
consist each of a 100-k.w., 125-volt, d.c. generator, direct driven by a 150-h.p. 
water-wheel and also by a 150-h.p. induction motor ; the third is a 200-k.w., 
125-volt, d.c. generator, on the shaft of which are mounted a 300-h.p. induction 
motor and a 200-h.p. water-wheel. Water is supplied to the exciter units from 
a header connected to all three pipe-lines. Valves are arranged so as to permit 
any exciter unit to be driven by water from any pipe-line. 


Current is generated at 2,200 volts and stepped up to 60,000 volts for trans- ) 


mission to Victoria. The transmission line is about 37 miles long. For about 
15 miles the line, which is of aluminium cable, follows the shore, and then 


strikes inland to Victoria, terminating in the Rock Bay sub-station. The poles . 


are of cedar, cut along the line. Cross-arms for two circuits are provided, 
but only one has been installed. 


BRITANNIA MINING AND SMELTING Co., LTD. 


Developments at One of the most interesting water-power developments on the 
eS a aaa Pacific coast is that of the Britannia Mining and Smelting Co., 

on Britannia creek, which flows into Howe sound, about 28 
miles from Vancouver. Its chief interest lies in the utilization of a succession 
of high heads and in the large amount of power developed from what, relatively 
speaking, is quite a small stream. 


In 1905, development work on this property for the mining of copper was 
commenced. Since then the plant has been steadily enlarged and the output 
increased. Mining operations are carried on about four miles from the beach, 
at an elevation of 3,500 feet above sea-level. Preliminary crushing of the ore 
is accomplished inside the mine ; it is then transported by gravity aerial tram- 


ways to bunkers above the concentrating mill, situated about 500 feet from the | 


foreshore and 160 feet above sea-level. From these bunkers the ore is 


drawn into the concentrating mill. After passing through crushing, washing _ 


hy 
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| and oil flotation processes, the concentrated product is shipped to the smelter 
at Tacoma, Wash.* ' 


- Britannia creek is a small mountain stream about 7 miles in length, falling 
in this distance about 5,000 feet. It has three small tributaries : Marmot, 
Jane and Mineral creeks. No important lakes were found on this watershed, 
but some storage has been created near the headwaters, at an elevation of 4,130 
_ ft., by the construction of a reinforced-concrete main dam, 50 ft. high and 225 
_ ft. long, and a wing dam 340 ft. long, with an average height of 18 ft. The 
stored water is discharged into the natural bed of the river to augment the low- 
~ water flow as required. Further storage dams are under construction.t The 
_ annual snowfall amounts to from 15 to 20 feet at the higher elevations. 


{ Power is developed at five points, Tunnel power-house, Beach power-house, 
_ Beach compressor-house, old Concentrating mill, and the new Concentrating 
mill. t 
_ The Tunnel power-house is situated about three miles from the 
BES ocer-house beach, at elevation of 2,084 feet. The principal head developed 
at this point is 1,464 feet. At an elevation of 3,547 feet, a 
__reinforced-concrete dam, 485 feet long by 40 feet high, is constructed on Brit- 
annia creek. From this dam, a pipe-line was constructed, 11,125 feet long. 
_ This consists of 3,225 feet of wood-stave pipe, 24, 22 and 20 inches in diameter, 
_ and 7,900 feet of steel pipe, 20, 18 and 16 inches in diameter, and delivers water 
_ ‘to the Tunnel power-house under a pressure of 635 lbs. per square inch, cor- 
_ responding tothe head above mentioned. In addition to this pipe-line, another 
4 system of pipes brings water to the power-house under a head of 838 feet. A 
: small intake dam has been built, about 1 1-3 miles distant, up Britannia creek 
_ from the power-house ; water is conveyed through 3,600 feet of 18-inch wood- 
_ Stave and 4,500 feet of 15-inch steel pipe. Water is also brought to this power- 
house from diversion dams on Marmot and Jane creeks under similar head, 
connections being made to the same pipe-line. 


$ 


-*. The Beach power-house was placed at an elevation of 165 feet, 
eect th df devel t might, sub tl 
a Power-house at water used for power deve opment might, subsequently, 
be available for use in the concentrating mills. The diversion 
' dam is 30 ft. by 210 ft. and is at an elevation of 1,950 feet. The water is con- 
_ veyed to the Beach power-house through a pipe-line 14,610 feet long, consisting 
4 of 7,700 feet of wood-stave pipe, ranging in size 36, 30 and 28 inches, and a 
- steel pipe-line, size 28 and 26 inches, for a distance of 3,710 feet, connected with 
_ two lines of steel pipe, each of which has a length of 3,200 feet, in sizes 20 and 
é 18inches. From the 36-inch wood-stave pipe, 6,800 feet from the dam, another 


t * In 1916, a new mill was completed, the top of which is approximately 1,000 feet from the 
' foreshore and 216 feet above sea-level. The ore after its preliminary crushing inside the mine 
_ is conveyed to the receiving bunker of this new mill by means of a narrow gauge railway and a 
_ standard gauge incline. ; 
t A small lake, 1,200 feet long by 300 feet wide, at elevation of 4,760 feet, previously con- 
_ sidered unimportant as a source of water supply on account of its limited watershed, has been 
tapped by a tunnel at a depth of 90 feet below the water surface. This water discharges through 
“gates at the tunnel portal and finds its way in a natural bed to Britannia creek above the Park 
_ Lane dam. 
t For summary of equipment in various power-houses see pp. 134-135. 


A 
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pipe-line, 8,605 feet long, is taken ; this consists of 24- and 18-inch wood-stave 
pipe, and 15-, 12- and 10-inch steel. It, also, conveys water to the Beach power- 
house, and an extension of the same line delivers the water, under a head of 
1,945 ft., to the Beach compressor house. In addition to the natural stream 
flow, the water emerging from the Tunnel power-house is conveyed by 24-inch 
wood-stave pipe, 1,500 ft. long, to a connection with the 36-inch wood-stave 
pipe on the downstream side of the dam. Anadditional intake was constructed 
on Mineral creek during 1915, from which a head of 625 feet is developed. 
Water is conveyed to the Beach power-house through 2,340 ft. of wood-stave 
pipe ranging in size from 24 to 10 inches, and 970 feet of 10-inch steel pipe. 


At a point on Britannia creek, about 4,570 feet back of the Beach power- 
house, an intake dam is located,* from which a head of 665 feet is developed 
to drive two Pelton wheels in the new mill. This pipe-line is continued to the 
old mill at an elevation of 50 feet, where three Pelton wheels operate under a 
head of 695 feet. 


The Tunnel and Beach power-houses are electrically connected and can be 
operated in parallel. It is stated that, as mining is carried on in three eight- 
hour shifts, and the concentrating mills are operated continuously, the load 
factor is very nearly 100 per cent. 


Additional storage reservoirs under construction will almost fully develop 
the water-power available from Britannia creek and its tributaries.f An 
auxiliary steam plant, to supplement water-power during dry seasons, has_ 
been found necessary. This plant consists of two steam turbines, one unit of : 
500 k.w. and one of 2,000 k.w. 


CANADIAN COLLIERIES (DuNSMUIR), Lrb. 


The Canadian Collieries (Dunsmuir), Ltd., owns and operates 
Developments on : : ‘ : 
Puntledge River C0@l mines on the east side of Vancouver island, about 160 miles 

north of Victoria. Power for its various operations was formerly 
developed by steam plants at each mine. These plants have now been super-— 
seded by a large central hydro-electric installation, with a 13,200-volt dis- 


tribution system. It is worthy of note that this hydro-electric power appar-— 


ently has been developed to compete successfully with steam plants situated 
where coal is available at pit-head prices. It is claimed that considerable 
economies in operation have been effected. 


The Puntledge (or Comox) river drains a lake of the same name situated 
at an elevation of 420 feet above sea-level. The river is about 9 miles long 5 
the grade is low for 214 miles below the lake outlet and then falls 350 feet in 
about 31% miles. The watershed above the lake outlet is estimated at about 


fs zs During 1916, this intake dam was raised 26 feet, and, to supplement this storage, an ad- 
ditional reinforced-concrete dam, 50 feet by 205 feet, has been constructed about 300 feet back 
of the intake dam. 
+The Britannia Mining and Smelting Co. has acquired the water rights on Furry creek» 
a mountain stream flowing into Howe sound, about 3 miles south of Britannia Beach. During 
1916 foundations were laid in Furry creek for a dam at elevation 880 feet. T he system of con- 
veying water to the Beach power-house will consist of sealed tunnels, wood and steel pipe. 


e 


4 
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_ 250 square miles, but, as its boundaries are not well known, this figure is only 
approximate. | 
Storage has been developed on Puntledge lake by the erection of a dam at 
the outlet.» This dam is built on solid rock and takes the form of a buttressed 
concrete wall 300 feet long. Its crest elevation is 445 feet above sea-level, 
_ the discharging gate sill being at elevation 416 feet. The dam raises the water 
a maximum of 23 feet above the original level. A channel 5 feet deep has 
been cut in the river bed below the outlet of the lake, thus making it possible 
to draw the water off below the original level, and a spillway 100 feet long 
provides, with’ the gates, discharge capacity in excess of any recorded flood. A 
log sluice is arranged in the dam by omitting one panel and substituting stop- 
logs. Six outlet gates, each 5 ft. by 6 ft., are provided. 
' °° From the storage dam the water flows in the natural bed of the river for 
Dav miles to the diversion dam. The latter is a partially reinforced concrete 
structure with a spillway 100 feet long, and a concrete intake and gate chamber 
_ at oneend. There are two gate openings, with gates 6 ft. high by 7 ft. wide. 
_ At the diversion dam the water enters a system of canals and flumes 3,400 feet 
' long, in which, due to the broken nature of the country, there are many sharp 
curves. | 
‘ The canal traverses solid rock, sand, gravel and clay, and, except for a 
small portion in impervious clay, is lined with concrete. The canal sections 
_ are connected by wooden flumes of semi-circular section. The canal-and- 
q flume line terminates in a short section of reinforced-concrete flume provided 
with a spillway capable of discharging the total flow. At the entrance to the 
 pipe-line intake structure there is a rotary balanced steel gate of the Taintor 
' type, 12 ft. wide and 10 ft. high. The forebay, or intake structure, is a vertical 
_ cylindrical chamber of reinforced concrete, about 25 feet in diameter and 30 
feet high. This forms a sedimentation chamber, a blow-off sluice gate being 
q provided. The outlet opening is funnel shaped, decreasing from 12 ft. in dia- 
‘ meter to 8 ft. in diameter, a cast iron caulking ring being set in the concrete 
for connection to the 8-foot wood-stave pipe. 
_ The forebay is 3 miles above the power-house, and the water is carried in 
; enclosed pipes, for the most part of wood-stave construction. The first section 
consists of one 8-foot wood-stave pipe, 4,500 ft. long, terminating in a Y 
“Structure of heavily reinforced concrete, with outlets fitted with gate valves 
Bior two 6-foot pipes. The next section consists of two wood-stave pipes, 6 ft. 
- diameter and 4,500 ft. long, only one of which is at present installed. This 
Section ends in a junction structure with inlets for the two 6-foot pipes and 
outlets for four 50-inch pipes, each of these inlets and outlets being provided 
| “with agate valve. ‘The final section consists of four 50-inch pipes, of which two 
"are at present installed. These are wood-stave for 3,170 ft., and are of steel 
_ for the 600 feet next to power-house. The wood-stave pipes are laid in a shallow 
| trench for most of their lengths and are fitted with manholes and air valves 
_ where necessary. The junction structures of the pipe-line are of reinforced 
"concrete. Great care was exercised in their design and construction; rich 
| mixtures were used and they were finished inside with cement mortar two to 
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three inches thick, and several coats of hot asphaltum were applied. The 
static head is 350 feet. 

The power-house is a reinforced-concrete structure, built on a rocky site — 
on the river bank. The present main building provides space for two generat- 
ing units, provision being made for doubling the capacity. The section of the 
building containing the switching apparatus and auxiliary plant has been com- 
pleted for the ultimate contemplated development. The present installation 
consists of two Escher-Wyss turbines of the reaction type, with multiplied 
balanced gates controlled by governor. Each turbine is rated at 4,700 h.p.,* 
and runs at 500r.p.m. Relief valves are placed on each turbine. The turbines 
are direct connected to 3,500-k.w., 3-phase, 25-cycle, 13,200-volt, Canadian 
General Electric Co. generators. The exciters are direct connected, and each 
is of sufficient capacity for two units. Transmission lines distribute current 
at 13;200 volts to the various parts of the property, the longest line being less 
than 6 miles. The substations contain oil-insulated, water-cooled trans- 
formers. All large motors operate at 2,200 volts. The smaller motors use 
current at 440 volts. Power is used for all mining operations, including wind- 
ing, pumping and ventilation. 

The cost of the present development is slightly under $70 per horse-power 
at the power-house switchboard. When the plant is completed to its ultimate 
capacity, this low cost will be still further reduced to about $60 per horse- 
power. 


GRANBY CONSOLIDATED MINING, SMELTING AND POWER Co., LTD. 


eee on The mining and smelting of copper ore is now one of the prin- 
Falls Creek . cipal industries of British Columbia. The growth of the in- 

dustry, which was practically non-existent in 1894, has been 
remarkable, and, at the present time, more than 60 per cent of the copper ex- 
ported from the Dominion is mined in British Columbia. Much of this growth 
is directly attributable to the development of cheap water-power. One of the 
most recent plants to be completed is that of the Granby Consolidated Mining, 
Smelting and Power Co., on Falls creek, Anyox. ; 

Falls creek is a small mountain stream, which flows into Granby bay, 
situated on Observatory inlet, north of Prince Rupert. It drains a watershed 
of about 40 sq. miles, over which the annual precipitation—a large part of which 
is snowfall—ranges from 70 to 100 inches. 

Storage has been created by a dam about one mile above the mouth, in a 
rocky cafion 120 feet deep. The dam is a crib-and-rock-structure, with the 
crest 115 feet above the bed of the stream. A spillway, 120 feet long with 
crest of 9 feet, was excavated out of the solid rock on the inside of the 
bend below the crest of the dam. From the dam the water is carried 
in a 72-inch wood-stave pipe 5,800 feet long, the first 150 feet being in tunnel, 
the lower end being under a maximum static head of about 300 feet. A steel 
pipe, 72 in. in diameter and 120 ft. long, connects the wood-stave pipe to the | 
power-house. The working head at the power house is 385 feet. 


*Maximum capacity 6,000 h.p. 
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Plate 16 
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PEND D’OREILLE VALLEY 
A heavily timbered watershed of the interior of British Columbia. The Pend d’Oreille river is in the foreground. 
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ILLECILLEWAET RIVER AND VALLEY 
From Observation Point, Glacier. Typical of many streams in British Columbia. The city of Revelstoke is supplied with 
power and light from this stream. 
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on concrete foundation. The electrical equipment consists of two units, 
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-The power-house is a steel frame structure, with brick curtain walls, built 


each provided with two water-wheel runners, which are directly overhung upon 
the main shaft at either end of the alternators. These are Westinghouse 
938-k.v.a., 3-phase, 60-cycle, 2,200-volt machines ; the sets run at 400 r.p.m. 
Two exciter sets are provided, of 50 k.w., 125 volts, 850 r.p.m. ; one set is 
driven by an induction motor, and one set by an induction motor at one end 
and a Pelton-Doble wheel at the other. 

The power-house also contains air compressors and blowers. The air 
supply of the main blast furnaces and the smelter is supplied by 3 Conners- 
ville positive blowers. Each blower is driven by a direct connected Pelton- 
Doble wheel, 14 ft. in diameter, 625 h.p., normal rating, but with a maximum 
capacity of 775 h.p. ‘These sets run at 115 r.p.m. For supplying air to the 
Bessemer converters, a Nordberg variable capacity, two-stage blowing engine 
is driven by a Pelton-Doble wheel, 23 ft. in diameter, of 1,400 h.p., running 
at 75 r.p.m. The Pelton wheel is mounted on the crank shaft and acts as a 
flywheel. For supplying compressed air for the operation of tools, etc., a 
Nordberg two-stage compressor is driven by a similar wheel, 16 ft. in diameter, 
of 800 h.p., running at 84r.p.m. Each of the above wheels is provided with an 
oil-pressure governor and relief valves, also with main gate, by-pass valve. 
The total h.p. installed is about 7,000. 

In addition to the above, the power-house contains two Westinghouse 
motor-generator sets, each of 440 h.p., for supplying direct current to the 
electric locomotives used for haulage, and to other direct current motors. 
Alternating current is transmitted to the mine at 2,200 volts. The larger 
motors are operated at this voltage, while, for smaller motors, the pressure 
is reduced to 220 volts. 


HEDLEY Gotp MINING Co., LTp. 


The Hydro-electric developments of the Hedley Gold Mining Co. provide 
power and light for the mines and for the town of Hedley. 
The first development by the company was on Hedley creek, 
Periomccr a small mountain stream, which joins the Similkameen river 
at Hedley. A diversion dam, situated about 3 miles from the 
mouth, diverts water along a 4 by 4-ft. flume, about 13,000 feet long, toa fore- 
bay. From this point, the water is conveyed to the power-house through two 
steel pipes, 20 in. diameter. The head developed is 412 feet. One pipe-line 
supplies water to a 550-h.p. Doble wheel, coupled direct to a 400-k.v.a., 3-phase, 
60-cycle, 2,200-volt Canadian Westinghouse generator, speed 150 r.p.m. The 
second pipe-line supplies water to a Knight wheel driving a Canadian Ingersoll- 
Rand air compressor, capacity about 3,000 cu. feet of free air per minute. 
Hedley creek drains a watershed of about 110 square miles, but, being situated 
in the dry belt, the flow at times becomes very small ; hence, the quantity of 
power obtained was too uncertain, and had to be supplemented with steam. 


_ For this reason, and with an increasing demand for power, the company decided 


to build another plant on the Similkameen river. 
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Sintifeanioen This development is situated about 3 miles below the mouth 
River of Hedley creek. (See Plate 5.) The Similkameen above this 
Development 


point drains a watershed of about 2,000: square miles: ~ As its 
headwaters lie among the high mountains of the eastern flanks of the Cascade 
range, the flow, while fluctuating between wide limits, due to the absence of 
storage, is, nevertheless, far more dependable than that of Hedley creek. Water 
is diverted from the Similkameen river by a concrete dam with stop-log sluice- 
ways. ‘The adjacent topography does not admit of storage. From the diver- 
sion dam, the water is conveyed in 16,000 ft. of flume, 9 ft. wide by 7 ft. deep, 
toa forebay, and thence through steel pipe, 8 ft. diameter, to the power-house. 
The static head developed is 67 feet, and it is noteworthy that, in order to 
develop this head for power purposes, the construction of a flume 3 miles 
long has been found profitable. ; 

The equipment consists of one 2,100-h.p. S. Morgan Smith Co. turbine 
of the Francis type, coupled to a 1,250-k.v.a., 3-phase, 60-cycle, 6,600-volt, 
Canadian Westinghouse generator. The set runs at 400 r.p.m., and has a 25- 
k.w., direct-connected exciter. Current at 6,600 volts is transmitted 314 miles 
to the mill, where the tensionis reduced to 2,200 volts—a voltage which enables 
the two plants to be run in parallel. 


City oF KAMLOOPS 


Development Kamloops, in 1915, completed the first portion of its hydro- 
on Barriére electric development on the Barriére river, which falls into the 
GS North Thompson from the east, about 40 miles from the CIEY: 

The total drainage area of the Barriére is about 350 square miles. It 
divides 12 miles above its mouth and both branches have their source in the 
mountainous district between Adams lake and the North Thompson river. 
The watersheds are generally well wooded with fir, spruce and cedar, but, in 
some parts, there is a dense covering of small growth. The snowfall of the 
district is heavy, and severe weather is occasionally experienced. On both 
branches of the river there are lakes which afford good storage sites; one of 
these, Barriére lake, through which the main stream, the North branch, flows, 
has been utilized for storage for the present development. The area of the 
watershed above the outlet of the lake is about 135 sq. miles, and Barriére 
lake has an area of some 3,600 acres. A storage and intake dam has been built 
at the outlet of the lake, and, from this point, water is conveyed to.the forebay 
in a 5 by 8-ft. flume, 18,000 ft. in length. The forebay is fitted with sluice- 
gates and provided with spillway. Penstocks, 500 ft. long, convey the water 
to the power-house, which is situated on the north bank of Barriére river. The 
head developed is 190 ft. 


The present power-house has been built to accommodate four units, two 
of which are at present installed. Each unit consists of a 1,200-h.p. Francis 
turbine, manufactured by the Platt Iron Works, direct connected to a 750- 
k.v.a., 3-phase, 60-cycle alternator, supplied by Canadian Westinghouse Co., 
generating current at 2,300 volts. These sets run at 720 r.p.m., and are con- 
trolled by direct-acting Lombard governors. 
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The voltage is stepped up to 44,000 volts for transmission to Kamloops. 
It is anticipated that there will be a considerable demand for power to pump 
water for irrigation along the North Thompson valley, which is traversed by 
the transmission line.* The ultimate development possible on the Barriére 
river is between 16,000 and 20,000 h.p. 

To provide against interruption to the hydro-electric service, due to winter 
troubles or breakdowns on the long transmission line, it was deemed expedient 
to provide a steam auxiliary plant in the city. As the demand for increased 
power was urgent, and a steam plant was more easily constructed, it was first 
completed. The power-house building is situated in Kamloops, near the banks 
of the Thompson river. It is of reinforced concrete, and contains the pump- 
ing plant for the domestic supply to the city. The boiler-room contains four 
Babeock & Wilcox boilers of 250 h.p. each, designed to operate at 160 lbs. 
pressure. The turbine-room equipment consists of two Curtis turbo-alter- 
nators, of 900 k.w. capacity, built by the General Electric Co. The alternators 
are 3-phase, 60-cycle, 2,200-volt machines, operating at 3,600 r.p.m. Motor- 
and steam-driven exciters are provided, also the usual condensing and aux- 
iliary plant. The high tension sub-station receives current from the 44,000-volt 
lines from the Barriére River plant, and reduces the pressure to 2,300 volts for 
local distribution. Complete switching equipment is provided. 

The city now has at its disposal about 5,000 h.p. of electrical energy. 
As the demand for power increases, it is intended to increase the capacity of the 
plant at Barriére river and retain the steam plant as a standby. | 

The cost of the initial hydro-electric development is about $140 per h.p. ; 
the installation of a further 4,000 h.p. will reduce the average cost per h.p. to 
$90, and it is estimated that, when the ultimate development is carried out, 
the cost per h.p. will be reduced to about $80. 


City or NELSON 


The city of Nelson has constructed a hydro-electric power 


Development : 
on Kootenay plant at upper Bonnington falls, on the south side of the Koot- 
aver enay river. This plant supplies light and power to the city 


and for mining purposes in the adjacent territory. 

The site selected for this development was examined and staked at the 
end of 1900, the water record was granted on January 15, 1901 and the city 
secured title to the site for the proposed plant January 22, 1903. The plan 
adopted provided for a plant of four units, each capable of developing 1,250 h.p. 
under the minimum head of 40 feet} available at high water, or 1,675 h.p. 
under the 60-feet head} available at low water. Work was commenced April 
3, 1905, but, owing to trouble, chiefly in connection with the disposal of the 


*During the season of 1917, Kamloops provided electric power for five pumping plants, at 

a flat rate of $1 per acre per month, the city furnishing the transmission lines and transformers. 

On es project the owner erected a transmission line, and his rate was 1% cents per kilo- 

watt-hour. 

t The average available head has recently been increased by the improvement of the river 
channel below the falls, made by the West Kooteaay Power and Light Co. 
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excavated material, the work was held up from time to time. Further delays 
occurred in the shipment of the plant, and it was not until December 28, 1906, 
that water was turned on the turbine of the first unit installed. 

The power-house is of brick on a concrete foundation. The foundation 
is raised to the elevation of the turbine floor for four units, but the superstruc- 
ture is completed for two units only. The present installation consists of two 
Allis-Chalmers turbines, with a maximum capacity (at highest head) of about 
2,000 h.p. each. These are directly connected to Allis-Chalmers 3-phase 

_ generators, one of 750 k.v.a. and one of 1,000 k.v.a. The umbrella type of 
construction adopted enables full advantage to be taken of the total head avail- 
able at any stage of the water. Speed regulation is secured by oil-pressure 
governors. Power at 12,000 volts is transmitted 914 miles on a right-of-way 
purchased by the city. The transmission line consists of two circuits of strand- 
ed aluminium cable carried on cedar poles. The city of Nelson operates its 
own electric street car service. 


PaciFic MILits, LIMITED—OCEAN FALLS 
(Formerly Ocean Falls Co., Ltd.) 


Ocean falls, on Cousins inlet, near the mouth of Dean channel, 
Bere onmene provides a favourable situation for the docking of ocean 

steamers of the largest class. The Ocean Falls Co. developed 
the falls on Link river, which flows from Link lake in a series of rapids, the 
descent culminating near salt water in Ocean fall. 


An intake diversion dam was built above the fall, utilizing the old river 
channel as a spillway. This dam is of concrete, with a maximum height of 
60 feet above the lowest point of the foundation. It is provided with an intake 
section having two openings, 12 ft. diameter, controlled by sluice-gates for 
pipe-line connection. From one opening there is a steel penstock 12 ft. in 
diameter, 1,150 feet long. The lower end of the pipe is parallel to the back 
wall of the power-house and branches are provided to-each water-wheel unit. 
The head developed is 115 feet. Provision was made for the future installation 
of a duplicate pipe from the intake to power-house. 


The power-house is at sea-level and contains 3 hydro-electric units. The 
turbines, supplied by James Gordon & Co., are of 900 h.p. each direct coupled 
to 600-k.w., 3-phase, 60-cycle, 440-volt Westinghouse generators. In addition, 
there is a 50-k.w. motor-generator set, which supplies power for the monorail 
system used on the wharves for loading timber, etc. The pulp-grinders are 
connected in groups of four, each of the six groups being driven by a Francis 
type turbine of 1,400 h.p., supplied by Jens Orten-Boving. The total capacity 
of the turbines installed is about 11,200 h.p. 

During 1915 the Pacific Mills, Ltd., took over the Ocean Falls Co. and 
constructed a modern paper mill. 


A new dam is being constructed at the site of the old dam and 30 feet 
higher, which will store water on Link lake to a depth of 25 feet. Link lake 
has an area of about 10 sq. miles. From this new dam, two 12-ft. penstocks 
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will deliver water. One penstock will connect with the old penstock and supply 
the pulp-grinders and the present electric generators ; the other will supply 
water to a new power-house which will contain additional hydro-electric¢ units 
aggregating 10,000 k.w.* 


POWELL RIVER Company, Ltp. 


Devaopinent The largest development, for purely industrial purposes, of : 
at Powell River Water-power situated on the coast, is that of the Powell River 

Co., Ltd., manufacturing newsprint paper. The company 
completed a pulp-mill plant in 1911, and considerable extensions have since 
been made. (See Plate 6.) 

Powell river flows out of Powell lake and drains an area of about 600 sq. 
miles. At the outlet of the lake, there is a natural fall of 140 feet. The lake, 
which is about 45 sq. miles in area, has been raised about 20 feet above the 
high water of 1910 by a concrete dam with spillway at elevation of 160 feet 
above sea-level. A log sluice-way with guide booms provides for the passage 
of logs over the dam. 

Sufficient hydrographic data have not yet been secured from which to 
determine the ultimate possible development at this site, but it is stated that, 
when the available storage has been fully utilized, it will conserve the total 
runoff and maintain a uniform flow. Steel penstocks convey the water to 
the power-house, which is located at sea-level, with a working head averaging 
147 feet. 

_In the pulp-mill there are two sets of seven pulp-grinders each. Each set 
is driven by two Allis-Chalmers turbines, of 1,800 h.p. each; also two sets of 
six pulp-grinders, each set driven by one Platt Iron Works turbine, of 3,600 
h.p.; in all, a total of 14,400 h.p. The electrical installation consists of two 
3,000 h.p., Allis-Chalmers turbines, each direct coupled to one 1,875-k.v.a., 
3-phase, 50-cycle, 600-volt, Canadian General Electric generator, speed 375 
T.p.m.; also one Platt Iron Works turbine of 3,600 h.p., direct coupled to a 
similar generator of 2,500 k.v.a., with speed of 375 r.p.m—in all making a 
total of 9,600 h.p. for the generators, or a grand total of 24,000 h.p. developed 
at the present time. 

CITY OF PRINCE RUPERT 


Development Woodworth lake, situated about 7 miles from Prince Rupert, 
at Woodworth has an area of 500 acres. The watershed area is about 9-5 Sq. 
mre miles, consisting mostly of steep hillside with very little timber 
on the upper slopes. The mountains rise to about 4,000 feet. There are 
Several snow-fields, but no glaciers within the drainage area: This project 
was investigated in 1910-12, and plans prepared; construction work was com- 
menced in January, 1914, and the plant placed in operation in November, 1914. 

Investigation of stream-flow revealed a high runoff, and it is anticipated 
a flow of from 80 to 100 sec.-ft. will be available for power and domestic supply. 


_ _*This new plant was installed in 1918, and comprises two 2,500-h.p. turbines and one 
5,000-h.p. impulse wheel, direct connected, respectively, to two 1,850-k.w. and one 3,750-k.w., 
3-ph., 60-cy., 2,200-v. generators. 
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A storage dam, 35 feet in height, was built. The power-house is 7,500 feet” 
below the lake, and a head of 330 feet is developed by means of a 45-inch steel 
pipe 7,800 feet long. The power penstock is also partly used for water supply 
purposes. Immediately behind the power-house is attached an 18-inch steel 
pipe-line, 14,000 feet long, which connects with an existing 18-inch water supply 
pipe near the auxiliary pumping station at Shawatlans lake, about 5 miles from 
the city. 

A power-house of simple design has been erected. The initial installation 
consists of one water-wheel of 1,650 h.p. capacity, direct connected to a 1,125- 
k.v.a., 3-phase, 60-cycle, 4,400-volt, at 514 r.p.m., Canadian General Electric 
generator. Close regulation is secured by oil-pressure governor. A 15-k.w. 
exciter is connected to the main units. Voltage is regulated by a Tirrell reg- 
ulator. The energy is transmitted to the city over a single circuit, wood- 
pole transmission line. 


City oF REVELSTOKE 


Development The Illecillewaet river drains about 480 sq. miles of the western 
on the Illecil- slope of the Selkirk range, and discharges into the Columbia 
der oet iver river near Revelstoke. Its valleys and the lower slopes of the 
mountains are heavily wooded; above the timber line there are numerous: 
snowfields and glaciers. The precipitation in the valley varies from 42 inches 
near Revelstoke to 58 inches near Glacier, and, over portions of the water- 
shed, no doubt exceeds the latter figure. The winters, with occasional spells 
of very low temperature and heavy snowfall, are severe and serious ice troubles 
have been encountered. The river isa typical mountain stream. (See Plate 
16.) Its flow varies from about 250 sec.-ft. to over 9,000 sec.-ft. 


The Revelstoke hydro-electric development is situated about 1% miles 
from the mouth of the river. A concrete dam, 56 feet high, has been built 
across the cafion, creating a pondage of about 10 acres. Two 6-ft. diameter 
wood-stave pipes carry the water about 1,200 feet downstream to a power- 
house, where a head of 72 feet is developed. (See Plate (ps) 


The power-house equipment consists of a 900-h.p. Francis turbine, driving 
a 450-k.v.a. Canadian Westinghouse generator at a speed of 450 r.p.m.; also 
a 1,400-h.p. Escher-Wyss-Francis type turbine, direct connected to a 750-k.v.a. 
Canadian Westinghouse generator running at 360r.p.m. Exciter units in each 
case are direct connected. Speed regulation of the 1,400-h.p. unit is secured by 
an oil-pressure governor and of the 900-h.p. unit by a mechanical governor. 
Current, at 2,300 volts, 3 phase, 60 cycle, is supplied to Revelstoke and to the 
shops of the Canadian Pacific Ry. To ensure against interruption to service, 


due to low water, ice, or other causes, a gas-engine auxiliary plant has been pro- 
vided. 


WHALEN Pup AND PAPER MILtts, LTD. 


ae tes The plant of the Whalen Pulp and Paper Mills, formerly 
Soeseael Bay at owned by the Empire Pulp and Paper Mills, Ltd., and pre- 
viously by the Swanson Bay Forests, Wood Pulp and Lumber 


POWER DEVELOPMENTS IN BRITISH COLUMBIA. © 167 


Mills, Ltd., is sittated in a small bay on the continental shore of 
Graham reach, a narrow channel dividing Princess Royal island from the main- 
land, and about 130 miles south of Prince Rupert. 
This portion of the coast probably has a heavier precipitation at sea-level 
than any other stretch of the Pacific littoral. To the southwest, the contin- 
uation of the Vancouver range is submerged and, therefore, offers no obstacle 
to the passage of the moisture-laden winds from the Pacific. The immediate 
vicinity of Swanson bay is surrounded by high mountains ; those on Princess 
Royal island are probably of sufficient elevation to start the upward deflection 
and resultant cooling of the westerly breezes. Asa result, Swanson bay has a 
precipitation similar to that in the higher valleys of the western slope of the 
Coast mountains. At this station, the average annual precipitation for a period 
extending over 6 years is 180 inches—the highest recorded in British Columbia. 


There is little doubt that future investigation will disclose in this portion 
of the coast many water-powers easily developed. There are several ‘hanging 
valleys,’ occupied by small lakes, situated from one to several hundred feet 
above sea-level, drained by short creeks, which descend, usually, in gradually 
increasing grade, with falls or steep cascades near salt water. Swanson creek 
is of this type. It drains two small lakes, the lower one of which, about 7 miles 
long and one mile wide, has been partially controlled for storage. The total 
head available below this lake is 342 feet, of which 132 feet has been developed, 
An intake dam, forming a measuring weir, is situated above the first falls, 
about one-quarter mile from the mouth. A wood-stave pipe conveys the water 
to the power-house, where S. Morgan Smith Co. turbines are installed 
aggregating 2,500 h.p. The plant also comprises a sulphite-pulp mill, a large 
sawmill, and wharves suitable for loading and unloading large vessels. The 
ultimate capacity of the plant is stated to be about 12,000 h.p. 


WESTERN PowER Company oF CANADA, LTD. 


The first application for a water record at Stave falls was made 


Development 
on the — in 1899, by the Stave Lake Power Co., Ltd. In 1909, the 
Bere er Western Canada Power Co. Ltd.,* was formed for the pur- 


pose of supplying power, in ample quantity and at prices sufficiently at- 
tractive, to encourage the establishment of industries in Vancouver and its 
vicinity. In June, 1909, the company took over the Stave Lake Power Co. 
In the same year work was commenced on the present Stave Lake development, 
and the first unit was placed in commission in January, 1912. (See Plate 5.) 
Stave lake lies to the north of the Fraser river, and about 35 miles from 
Vancouver city. The watershed has only been partially explored. It has an 
area estimated at about 450 sq. miles, and lies among the granite peaks of the 
Coast mountains, which, rising high above the timber-line to over 8,000 feet, 
Carry perpetual snow and numerous small glaciers. The total length of the 
river, from its source in a glacier to its confluence with the Fraser at Ruskin, 
“is about 60 miles. : 


_ *Name of Company later changed to “ Western Power Co. of Canada, Ltd.”’ 
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The original elevation of Stave lake was about 230 feet above sea-level, 
with a fluctuation, between high and low water, of about 15 feet. The lake 
‘was 9 miles long by about a mile wide, with precipitous shores to the east and 
west. From the foot of the lake to Stave falls the river was 7 miles long, with 
a total fall of 11 feet in about 2 miles of- rapids. At the falls and at the 
rapids in their immediate vicinity the river descended 80 feet. Below the falls, 
for a distance of 4 miles, there is a series of rapids, and the river finally de- 
bouches through a narrow granite gorge into the Fraser river. 

The present Stave Lake development utilizes the head available in the 
immediate vicinity of the falls and also the head concentrated at that point 
by a dam, which drowns the rapids above and the large areas of low land at the 
head and the lower end of the lake. The working head varies between 100 
feet at low-lake level and'120 feet with full reservoir. Very careful preliminary 
investigation was made of hydraulic conditions. This included extensive 
surveys, measurements of water supply, precipitation, flood conditions, etc. 
The results of this investigation are ably summarized in a paper presented by 
Mr. R. F. Hayward before the Canadian Society of Civil Engineers.* 

The raising of the level of Stave lake materially increased its area. At 
a stage of 269, the lake extends for 18 miles above the dam, and its area at this 
stage is about 24sq. miles. This reservoir will have a storage capacity of nearly 
370,000 acre-feet, sufficient to maintain a mean flow of about 3,150 sec.-feet 
in lowest years yet recorded and somewhat more in average years. The average 
flow over a number of years has been about 4,000 sec.-feet, but the physical 
conditions at Stave falls are such that it is not economically feasible to build 
a dam to an elevation of about 300 feet, which stage would be required to 
completely store the mean flow over the years of record. The most economical 
height of dam is that which would maintain a flow line at elevation of about 
264 feet above sea-level. 

In its natural state the main river divided into two branches about 400 
feet above the falls, re-uniting about one-half mile downstream. The intake and 
sluice-dams have been built at the head of the falls. The power-house is built 
across the western channel, below the intake dam, and the eastern channel 
ig utilized for the overflow and flood discharge from the sluice-dam. When the 
lake is raised to the ultimate elevation proposed, the present sluice-dam—now 
designed to take practically the whole flood discharge of the river—will be built 
up solid, with a row of gates on top for partially controlling the flood discharge, 
and the main flood discharge will pass down an old channel, about one-quarter 
mile to the east of the falls, known as the Blind slough. For a flow-line at 
elevation of 239 (sea-level) the Blind slough forms a natural rcck spillway-dam 
400 feet long, with a channel 50 feet wide and 20 feet deep at one side. The 
deep portion is at present closed by a timber crib-dam, and a temporary spill- 
way of low elevation is built across the remainder of the channel. The per- 
manent structure will consist of concrete piers, with log sluices, and will make 
ample provision for flood discharge. 

* ‘The Stave Falls Power Development of Western Canada Power Company, Limited,” 


by R. F. Hayward, M.E.1.C.~ Read Oct. 7, 1915. In Transactions of the Canadian Society 
of Civil Engineers. 
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The sluice-dam is 150 feet wide, built of reinforced concrete. The piers are 
8 feet wide, with five stop-log openings, each 22 feet wide. The intake dam is 
of concrete on a granite foundation. It is 160 feet long and, when completed, 
will be 70 feet high. There are four main intakes, with necessary screens. The 
intake gates are of the radial type and weigh 23 tons each. In addition, there 
are two gate chambers for pipes to the exciter units. 

The main penstocks are 14 ft. 6 in. diameter. The upper ends are im- 
bedded in the concrete and belled out to 19 feet, giving a maximum velocity 
at the mouth of 4-6 feet per second, and in the pipes of 8 feet per second. 
There are two separate 46-inch steel penstocks for the exciter units and oil 
pumps. The penstocks are not more than 150 feet long, thus securing excellent 
regulating conditions. The tailrace, 1,500 feet long, was excavated to a depth 
of about 30 feet. 

The power-house, constructed of reinforced concrete on solid rock found- 
ation, was designed for four main units, but first completed for two, with the 
necessary auxiliary equipment.* Each main unit consists of a 13,000-h.p., 
double horizontal turbine of the Francis type, built by the Escher-Wyss Co., 
of Zurich, Switzerland, direct coupled to a 9,000-k.w., 3-phase, 60-cycle, 4,400- 
volt Canadian General Electric generator. There are two exciters, each 250 
k.w., 125 volts, driven by its own turbine, and each capable of exciting four 
machines. Regulation is secured by governors of the oil-pressure type, the 
oil pumps being driven by individual impulse wheels. 

The current is stepped up to 13,000 volts and 60,000 volts, and, at the high- 
er tension, is transmitted 32 miles to Ardley, a point about midway between 
Vancouver and New Westminster. Another line runs south to the inter- 
national boundary, where it connects with a line built by the Puget Sound 
Traction, Light and Power Co. into Bellingham, the total distance being 47 
miles. At 13,000 volts the current is transmitted to points within 20 miles 
of the generating station. 

From the tailrace of the existing plant to the mouth of the river, an addi- 
tional fall of 130 feet is available. Two plans of developing this fall have been 
considered: One plan contemplates a concentration of the head at the narrow 
gorge near the mouth by the construction of a dam 165 feet high. The second 
plan provides for two dams, each 65 feet high, one at the above gorge, and one 
about a mile below the present plant. The latter plan involves less initial 
expenditure, and would enable the plant capacity to be increased by stages 
with the increasing demand until ultimately turbines aggregating some 120,000 
h.p. had been installed. This would complete the development of the Stave 
river. 

West KooTenay Power AND Licut Co., LTp. 


The West Kootenay Power and Light Co., Ltd.—a pioneer in the develop- 
ment of water-power on a large scale in British Columbia—owns and operates 
three hydro-electric generating plants. Two of these are at Bonnington 

*In 1916, the building was extended for the installation of the third and fourth units. The 


third unit is now running, and the intake gate and penstock have been erected in preparation 
for the installation of the fourth unit. 
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falls, on the Kootenay river (see Plate 15) and the third is situated on the 
Kettle river, about twelve miles below Grand Forks. : 
These developments are the largest and most important in the interior 
of British Columbia, and furnish power and light to the cities of Trail, Rossland, 
Grand Forks, Phoenix, Greenwood, Boundary Falls, and to other users within 
the radius of the transmission lines. 
In 1897, the gold and copper mining industries in the Kootenay country 
were practically undeveloped. At that time a small smelter was in operation 
at Trail, and mining operations were in progress at Rossland, but the total 
amount of energy utilized at these two points probably did not exceed 1,000 
h.p. In this section of British Columbia, the mines and smelters are the largest 
consumers of power, and, today, the connected load in the vicinity of Ross- 
land alone has increased to over 6,000 h.p. The great development of the min- 
ing and allied industries: has been largely facilitated by the supply of power 
made available by the developments of the Kootenay Power and Light Co. 


Plant No. 1, The first plant, now known as Bonnington Falls plant No. 1, 
Lower Bonning- was commenced in 1897. It is situated at Lower Bonnington 
ton} Ralls falls, and has a capacity of 4,000 h.p. under a normal working 
head of 34 feet. The equipment consists of three units : one turbine unit of 
2,000 hep., direct connected to one generator of 1,500 k.w., and two turbine 
units of 1,000 h.p., each direct connected to generators of 750 k.w. The tur- 
bines are twin runners of the horizontal type. The generators are 3-phase, 
60-cycle. The sets run at a speed of 180r.p.m. Current is generated at 1,10 

volts and stepped up to 22,000 volts. 


Plant No. 2, Plant No. 2 is situated at Upper Bonnington falls, a short 
Upper Bonning- distance above No. 1. The power-house is of reinforced 
rp Falls concrete, situated in the channel immediately below the falls, 
on the north side of the river. The building and intake structure form a wing- 
dam, which diverts the water to the turbines. The head developed is 63 feet 
at low-water stage, but, during high water, it is reduced to 56 feet by backwater 
caused by the contracted area of the channel a short distance below the falls. 
The working head, it is estimated, may be increased to 70 feet by the removal 
of obstructions in the channel below, and the erection of a low dam across the 
river above the falls. This work is now under way.* 


_ Space in the power-house provides for four main generating units, two 
exciter units, and the necessary transformers and switching apparatus. The 
main units, all of which are now installed, consist of two 8,000-h.p. Francis 
turbines, with vertical shaft, each direct connected to a 5,625-k.v.a., 3-phase, 
60-cycle, Canadian General Electric generator of the umbrella type, and two 
9,000-h.p. Francis turbines with vertical shaft, each direct connected to similar 


* The charter of the West Kootenay Power and Light Co. (granted in 1905) permits the con- 
struction of a dam across the Kootenay river, commencing at their own forebay and extending 
to connect up to the forebay of the plant of the city of Nelson. In this connection some conflict 
of interest arose between the power company and ‘Nelson, which difficulty, however, was satis- 
torily adjusted (see order of the Comptroller of Water Rights, B.C., of Feb. 23, 1917). The 
dam was constructed during the autumn of 1916 and spring of 1917. © During construction, special 
gauges were installed to record: the effect of the dam at high stages. ’ For further information 
consult Water Rights Branch, Victoria. areas ; 
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generators of 7,500 k.v.a. Thesets run at a speed of 180 r.p.m., and regulation 


is by oil-pressure governors. 

Current is generated at 2,200 volts, and stepped up to 60,000 volts, at which 
it is transmitted to sub-stations at Greenwood, Rossland, Grand Forks, Phoe- 
nix and Boundary Falls—the last named being 84 miles from Bonnington. . At 
No. 2 station there are also step-up transformers, from 2,200 volts to 22,000 
volts. This enables plants Nos. 1 and 2 to be run in parallel for transmitting 
power to Rossland, Trail, Nelson and Silver King mine. The longest distance 
over which current at this voltage is transmitted is 32 miles. 


The Kettle River plant, known as plant No. 3, or the Cascade 

Ee AA dd plant, is situated on Kettle river, about 12 miles below Grand 

Forks. At this point, the river flows through a gorge, with a 

series of rapids and falls, providing a natural head of 120 feet in a distance of 

about one-half mile. A dam at the head of the gorge raises the water level 

some 36 feet. From the dam, the water is conveyed by 700 feet of open-rock - 

cut and 400 feet of tunnel, to the pipe-line intake; thence to the power-house 
in a steel pipe 7 feet in diameter. The head developed is 156 feet. 

The generating equipment comprises three units, each of a 1,300-h.p. 
turbine, consisting of two 39-inch horizontally mounted runners, direct connect- 
ed toa 750-k.v.a., 3-phase, 60-cycle, Canadian Westinghouse generator. Speed 
of the units is 400 r.p.m., and control is by Escher-Wyss mechanical governors. 
Two 45-k.w. exciters are provided. Current is generated at 2,200 volts and 
stepped up to 22,000 volts for transmission to substations at Grand Forks, 
Phoenix, Greenwood and Boundary Falls, the last named being 28 miles from 
No. 3 plant. 


Some Proposed Power Developments 


PROPOSED BRIDGE RIVER DIVERSION 


Among the various proposals for water-power development, that for the 


diversion of Bridge river (tributary to the Fraser at Lillooet) to Seton lake is 
worthy. of special mention. Briefly, the proposal is to divert the water of 


Bridge river, at a point above the head of the cafion, by means of a tunnel 
about 21% miles long, to Seton lake. The difference in level between Bridge 
river, at the proposed point of diversion, and Seton lake is about 1,240 feet, 
from which it should be possible to obtain a working head of over 1,150 feet. 
A good dam-site exists near the head of thecafion. (See Plate 24.) Plans 
have not yet been fully worked out, but it has been established that the grade 
of the river above the cafion is only about 3 feet per mile for 3 miles and probably 
does not exceed 7 feet per mile for 20 miles. It is further stated that a dam 
100 feet high would give storage of 50,000 acre-feet. 

The watershed above the proposed diversion is about 1,900 sq. miles, 
and the upper waters drain the eastern slope of the Coast mountains. In the 
winter, the low-water flow falls at times to less than 500 sec.-ft., but extreme 
low-water conditions do not prevail for long periods, as the cold is not steady 


-and rain frequently occurs during the winter months. Available stream-flow 


measurements suggest that, with only the one dam as an initial development, 
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a low-water flow of about 1,000 sec.-ft. might be maintained, which, under a 
head of 1,150 feet, would develop over 100,000 h.p. Other storage possibil- 
ities are said to exist higher up Bridge river and on some of its tributaries. 
When these are fully developed, an even greater flow might be maintained. 
It is evident, therefore, that this power possibility is one of considerable mag- 
nitude. 

PROPOSED DEVELOPMENT AT CAMPBELL River, V.I. 


Campbell river has the largest undeveloped power on Vancouver island. 
There is a series of falls situated on the river between Lower Campbell lake and 
the mouth. The elevation of Lower Campbell lake is about 542 feet above 
sea-level, of which probably 450 feet head can be developed for power. 

Campbell river, above the outlet of Lower Campbell lake, drains an area 
of 550 to 600 square miles, a large part of which lies within the confines of 
Strathcona park. Excellent storage might be created by dams at the outlets 
of Buttle lake, area 7,180 acres ; Upper Campbell lake, area 1,350 acres, and 
Lower Campbell lake, area 2,200 acres. Even in their natural state these 
lakes exercise a considerable control over the stretches of stream below them. 
Glaciers and snowfields at the headwaters assist in maintaining the flow in the 
summer months. 

Various projects have been suggested for the development of the latent 
power of this river. One proposed the placing of a dam at the outlet of Irene 
pool, at elevation 405 feet, and driving a tunnel to a point on the river bank, 
from which a short steel penstock would convey the water to a power-house 
situated below the last box cafion near the western line of lot 63. This would 
give a head of 325 feet. Another plan contemplated the erection of a dam 
immediately west of the second fall, and, by flume and tunnel, carrying water 
to the same power-house site, giving a head of 155 feet. In both projects a 
large portion of the head available below Lower Campbell lake would not be 
utilized ; and besides, in order to secure storage, it would be necessary to build 
an auxiliary dam at the outlet of Lower Campbell lake. 

A third plan is as follows : Near the southeasterly angle of McIvor lake, a 
narrow ridge divides the Campbell watershed from the Quinsam valley. A 
short tunnel would lead the waters of McIvor lake, which is at practically the 
same level as Lower Campbell lake, through this ridge to sustaining ground 
for an open channel. The channel might be continued in good ground to a 
point where a forebay could be constructed, with a penstock to the same power- 
house site as before. This would utilize a head of over 450 feet. Storage might 
be developed on Lower Campbell lake by a dam at the present outlet. 

Instead of building a dam at the outlet of the lake, it might be built ina 
cafion about a mile below the outlet and at the top of the 30-ft. fall. Thus, 
it would be possible to develop a head of about 50 feet, which could be utilized 
for a preliminary plant located below the 30-ft. fall. This dam would regulate 
the level of Lower Campbell lake and form the initial work for the later develop- 
ment of the larger project outlined above. 

Sufficient records are not available to enable a close estimate to be made of 
the precipitation on the watershed ; recerds kept near the mouth of Campbell 


a! 
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river indicate an average annual precipitation of over 50 inches : ; but the upper 
portion of the watershed is very mountainous, and the average precipitation 
over the whole would probably exceed 80 inches annually. 


Gauge records have been taken by the Campbell River Power Co. for some 
years. Recent measurements have enabled the gauges to be rated, and the 
valuable records of stream flow are incorporated in the stream flow tables. 


The runoff from the watershed is fairly well distributed throughout the 
year and, with a full utilization of the storage available, a flow of from 2,000 to 
2,500 sec.-ft. might possibly be maintained, except for short periods. At 450 
feet head and 80 per cent efficiency, the latter flow would develop about 100,000 


horsepower. For view of Elk fall on Campbell river see Plate 28. 


PROPOSED DEVELOPMENT ON SHUSWAP RIVER BY CouTEAU POWER Co. 


The site of the initial and main power plant, as contemplated in connection 
with this proposed development, is at Shuswap falls, situated 10 miles above 
Mabel lake and 26 miles due east of Vernon. The drainage area above 
Shuswap falls is estimated at from 600 to 800 square miles and is plentifully 
wooded. Precipitation records have been taken at several nearby places. 
At Vernon, 20 years’ records give an average of 14-48 inches; at Enderby, 
16 years’ records give 20.29 inches. The Couteau Power Co. has taken records 
at Shuswap falls for three years, and at the head of Sugar lake for a shorter 
period, recording an average of 18-76 inches at the former station and 
about 32 inches at the latter. For details see tables. During the winter of 
1911-12 the greatest accumulated depth of snow averaged from 31% feet at 
Shuswap falls to 614 feet at Sugar lake. At the former place, the ground was 
bare of snow on April 7 and, at the latter, on April 20. It will be noticed that 
the precipitation increases towards the headwaters. Ice conditions seem to 
be at their worst between the third week in December and the second week in 
February ; anchor ice forms all along. In many places it bridges the river, and 
at times there is a continuous flow of frazil. Sugar lake is usually frozen over 
from the early part of January till the end of March. 


Storage constitutes an essential feature of this development. Local 
storage will be secured by means of the intake reservoir, which will extend four 
miles upstream from the dam, while Sugar lake will provide storage for the full 
development. For view of site of intake dam, see Plate 21. Sugar lake, at 
an elevation of 2,080 feet above sea level, has an area of 3,768 acres, and is 
41% miles long by 24 miles in the widest part. It is fed by several creeks and 
supplies about 75 per cent of the discharge at Shuswap falls. Apart from a 
small area of flat land at each end, the shore rises quickly and is densely wooded. 
After a fall of 38 feet at the lake outlet, the river flows at an even grade for 20 
odd miles to the gorge above Shuswap falls, where it descends 70 feet in a series 
of rapids extending over one-half mile. Special stream flow and other studies, 
under the direction of the consulting engineer, Mr. A. R. Mackenzie, have 


been made at Shuswap falls and Sugar lake. These results are summarized 


in the tables and are shown graphically on Plate J. 
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The company’s plans contemplate development in four stages, as increased 
demands arise for power. The first stage, with intake dam and one 8-foot 
diameter penstock, 3,750 feet long, to power-house, will develop a head of 130 
feet at Shuswap falls and provide 4,000 continuous h.p., with a peak capacity 
of 7,000 h.p. The second stage will duplicate the pipe-line at Shuswap falls 
and provide storage by raising the level of Sugar lake 18 feet; this will make 
the total supply available 8,000 continuous h.p., with a peak capacity of 13,250 
h.p. The third stage provides for three 8-ft. penstocks from intake dam to 
power-house, and increases the storage by raising the surface of Sugar lake to 
40 feet; this will bring the supply up to 12,000 continuous h.p., with a peak 
capacity of 19,880 h.p. The fourth stage provides for an additional plant at 
the foot of Sugar Lake dam, operating under a head of 70 feet, the water being 
again utilized at the Shuswap Falls plant, 20 miles lower down the valley. It 
is estimated that the two plants will yield a total of 18,000 continuous h.p., 
with a peak capacity of 28,880 h.p. The dam at Sugar lake will be designed 
to allow of an eventual increase of height to 80 feet, which, with the provision 
of additional equipment at both power-houses, would further increase the 
available power. 


Jones LAKE PRoposED DEVELOPMENT 


Jones lake is only 1,260 acres in area and drains a watershed estimated at 
about 25 square miles, most of which is at an elevation of over 3,000 feet. It 
is at an elevation of 1,950 feet and is 6 miles above the confluence of its outlet 
stream, Jones creek, with the Fraser. The proposed diversion, however, will 
not follow the valley of Jones creek, but will pass, by means of a tunnel about 
10,000 feet long, from the westerly side of the lake through the mountain, 
and then by a pipe-line, 6,000 feet long, to a power-house in the Fraser valley. 
Precipitation records have been kept since 1910, showing a total precipitation 
of over 80 inches per annum (see tables). The runoff has also been measured. 
In addition to the flow of Jones creek, there is a small tributary entering 
300 yards below the lake; this tributary, known, locally, as Boulder creek, and 
having a runoff of about one-fifth that from Jones lake, can easily be diverted 
into Jones lake. (See stream flow data for Jones and Boulder creeks.) By 
faising the lake 50 feet, a storage of 89,000 acre-feet can be secured. The work- 
ing head would be over 1,800 feet, and it is stated that there will be available, 
when fully developed, 25,000 horsepower. 


PROPOSED DEVELOPMENT ON MESLILOET (INDIAN) RIVER AND TRIBUTARIES, 
BURRARD INLET 


A development of considerable interest is that contemplated on the Mes- 
liloet river. It is proposed to store water in several small lakes situated high 
up in the mountains at the headwaters of a number of its tributaries. Water 
will be carried by means of flumes to a forebay 2,000 feet above the power- 
house, and steel penstocks will convey the water to a common power-house near 
the mouth of Hixon creek. Details have not yet been fully worked out, but. 
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it is suggested that storage can be developed on these creeks sufficient to con- 
serve the whole run-off and ensure a uniform flow. In connection with this 
it is also proposed to develop 450 feet on Mesliloet river, the water being con- 
veyed by flume and penstock to the same power-house. (See Plate 32.) 


PossIBLE DEVELOPMENTS IN VICINITY OF PRINCE RUPERT 


Two possible power developments near Prince Rupert have been carefully 
examined by Messrs. Ritchie, Agnew & Co,, one at Khatada river, and the other 
at Falls river. These are on adjacent watersheds. 


The Khatada river drains lake Brutinel and flows into the Skeena river, 
42 miles from Prince Rupert. 

The Falls river is a tributary of the Hocsall river and enters it 18 miles 
above its mouth. The Hocsall river, which is tidal and navigable to the mouth 
of Falls river, joins the Skeena near its mouth at Port Essington. The mouth 
of Falls river is about 45 miles from Prince Rupert. in 


The drainage areas of the Khatada and Falls rivers have been determined 
by instrumental survey. This was a difficult survey, because several of the 
mountains on which the stations had to be erected were over 5,000 feet in eleva- 
tion, the highest being 6,240 feet. Snow-fields and glaciers had to be crossed, 
and alpenstocks and lifelines were freely used. The weather conditions were 
often very trying; fog and mist made observations of distant stations, at times, 
impossible. 

The drainage area of Falls river was found to be 88-96 sq. 
Falls River miles or, including the drainage area of lake Haywood, which , 

can be diverted to Falls river, 90.9 sq. miles. The major 
portion lies at an elevation exceeding 3,000 feet. Falls Tiver, in one chute, 
descends 175 feet, into a basin which is flooded at high tide. Above the falls, 
the valley is narrow and affords an excellent dam-site. Above the dam-site, 
the river only rises 25 feet in a distance of 4 miles, the valley widens 
out, and there are large beaver meadows and flats, constituting a storage basin. 
Contours were taken, and it was found that a dam with crest elevation of 
285 feet (average elevation of high tide being 20.76 feet) and allowing the 
water to be drawn down to elevation of 235 feet, would give sufficient storage 
to conserve the total run-off and maintain a flow of about 750 sec.-ft. A 
careful analysis of the head obtainable, taking into consideration the average 
heights of reservoir and tide-water, and allowing for losses, gave an average 
effective head of 245 feet. This, with 750 sec.-ft. and 80 per cent efficiency, 
would yield 16,700 continuous h.p., or, with a 60 per cent load factor, an 
installed capacity of 27,830 hp. The 750 sec.-ft. is regarded as conserva- 
tive and is based on a careful analysis of records of flow taken in a year 
when rainfall was below the average. It will be seen from the tables that 
the run-off was 8.44 sec.-ft. per sq. mile.* 


* These estimates of power for Falls and Khatada rivers were supplied by the engineers, and 
are based upon their investigations and knowledge of governing factors. It may be observed 


_ that these estimates differ but little from those presented in the power-site tables. 
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The Khatada river drains 60 sq. miles. Rainfall and runoff 
Khatada River measurements have been taken at the Khatada valley for one 
year, from Dec. 7, 1911, to Dec. 6,1912. The total precipita- 
tion during this period was only 77-39 inches, which is considerably less than 
the usual rainfall in the district. Conclusions based on this year should, there- 
fore, be conservative. The total average continuous runoff was equal to 330 
sec.-ft., or 5-52 sec.-ft. per sq. mile. See stream flow data, Khatada river. 
The present elevation of lake Brutinel is 345 feet. The Khatada river falls 
10 feet at its outlet and 270 feet in 12 miles of rapids and falls below lake Davis. 
There is a good dam-site of solid granite some distance below lake Davis, and 
it is proposed to raise the elevation of the two lakes to 370 feet. This would 
give sufficient storage to conserve the total runoff and maintain a flow estimated 
at 330 sec.-ft. The working head will be about 350 feet, giving, at 30 per cent 
efficiency, a continuous 24-hour power of 10,500 h.p., or, with a 60 per cent 
load factor, an installed capacity of 17,500 h.p.* 


*See footnote p. 175. 


Plate 18 


INCIDENTS OF TRAVEL AND INVESTIGATION 


1.—An improvised raft. 6.—Packing up a hillside, Skeena district. ; 
2.—The Long ford, Francois lake. 7.—Outward bound. The ‘Lizette’ leaving Victoria. 
3.—Hard packing. 2 8.—The frequent rapids are troublesome for the canoe. 


4.—Sometimes there is no choice in canoes. 9.—‘Poling up’ is often the best method. 
5.—Crossing Ice river cafion, the easy way down. 
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CHAPTER VIII 


Surveys and Maps of British Columbia 


Including a Reference to Range of Tidal Levels 


WING to the rugged and inaccessible character of much of the area 
of British Columbia, the making of provincial surveys has been a slow 
and costly undertaking. 

In engineering projects involving a consideration of the regimen and 
amount of water supply, a knowledge of the extent and physical characteristics 
of tributary watersheds is of basicimportance. Below isasummary of all avail- 
able maps* and a short description of the surveys upon which they are based. 


f The history of the mapping of the British Columbia coast 

Sig cast practically begins with the surveys of Capt. James Cook, R.N. 

In 1778, when in command of the Resolution and Discovery, he 

examined portions of the western coast of North America from 44° N. to the 
Arctic regions. He discovered and named Nootka sound, Vancouver island. 


In 1791, Capt. George Vancouver, who, on Cook’s voyage, had been a 
midshipman in the Discovery, was sent from England in command of an ex- 
pedition, consisting of H.M.S. Discovery and the armed tender Chatham. He 
was instructed to make extensive exploratory surveys to determine the exist- 
ence, or non-existence, of the Northwest passage. This work, which was 
performed during 1792, 1793 and 1794, was so detailed and so accurate that 
Vancouver’s surveys of several inlets are still incorporated in the latest Ad- 
miralty charts. 


Between 1794 and 1857, there were only isolated surveys of certain chan- 
nels and harbours, such, for example, as those made in the summer of 1846 by 
Capt. Henry Kellett, in the Herald, accompanied by Lieut.-Com. James Wood, 
in the Pandora. In 1857, further extensive survey work was undertaken 
under Capt. (afterwards Admiral Sir) Henry Richards, in the Plumper—later 
replaced by the Hecate. 


In 1863, Capt. Richards returned to England in the Hecate. Mr. Daniel 
Pender, R.N., formerly master of the Hecate, continued the survey from 1863 
to 1870, in the Beaver, which he hired from the Hudson’s Bay Co. Associated 
with Richards and Pender were Lieuts. Richard Charles Mayne, John Augustus 
Bull, and others. Many names of the officers of the surveying parties and 
survey vessels are perpetuated in geographic features along the Pacific coast.t 


From 1874 to 1879, surveys and examinations were made of several of 
the inlets along the coast, to determine their suitability for harbours or ter- 


*Consult also: Catalogue of the Maps in the Collection of the Geographic Board and Geographi- 
cal Index to same. Geographic Board cf Canada. Ottawa, 1918. 

t See British Columbia Coast Names, 1592 to 1906, their Origin and History, by John T. 
Walbran, 8vo., 546 pp., with map and illustrations, Ottawa, 1909. 
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minals in connection with the proposed Canadian Pacific railway. In 1878, 
Dr. G. M. Dawson, Assistant Director, Geological Survey of Canada, made an 
examination and sketch survey of the east coast of Moresby island and Masset 
inlet. In October, 1898, H.M.S. Egeria arrived from England, in charge of 
Com. Morris H. Smyth, and, under various commanders, has been employed 
in survey work on this coast. 

The following is a list of some of the more comprehensive charts of the 
British Columbia Pacific coast :* 


MAP LIST No. I 
Admiralty Charts of the British Columbia Coast 


eee eeoeoeoeqeqnss=—aee————e—e—o ooo |! | ——a—s—<——_ Se 


No. of : 
are Title of chart f Scale t 


Saga, 
2430 |Queen Charlotte islands and adjacent coast of British Columbia..| 10m.tolinch| 2 0 
1923a|Cape Caution to Port Simpson, including Hecate strait and part 


and of Queen Charlotte islands—northern portion, 3/0 ; southern 
1923b portion / Oe Le cA lad dale Mbt Se Meh taiiens oe fetch otal SID awe ae tu 
. 2449. |Lama passage and Seaforth channel. .........+.s 2s eees ee eeeee 0-625m."* ‘ 4 0 
1917 |Vancouver island and adjacent shores of British Columbia ...... 1Omsis 3 0 
582 |Goletas channel to Quatsino sound, including Scott islands...... 2s sia, tat 3220 

581 |Johnstone and Broughton straits and Queen Charlotte sound with 
Knight inlet and adjacent channels.........-..-...+++-0- Zi, ee 4 0 
2870 |Toba, Bute and Loughborough inlets and adjacent channels..... 201: tig sie: 3 0 

580 |Strait of Georgia—Sheet 2: Northeast point of Texada island to 
Johfistone’strait.... 228/20, cs etaen tenets: here eens oan 2. tara 3 0 

579 \Strait of Georgia—Sheet 1: Fraser river to northeast point of 
Texada island, including Howe sound and Jervis inlet..... prighees fe 4 0 
2689 |Juan de Fuca strait to strait of Georgia... -.......-- see eee eee Pasa gece es on) 
19298|Braser iriver and. Burrard inlet ne ene eee ee ee ier ih die oe 4 0 
3618 |Moresby passage to Gabriola pass—northern sheet............. eee, 3 0 
3619 |Moresby passage to Gabriola pass—southern sheet............. 025618, ees ow 
28A0 alarovand Rosariorstraitseenon austen er eee meen tetera tino: 4 0 
584 |Sydney inlet to Nitinat, including Clayoquot and Barkley sounds| 2m. Meek 3 
569 |Esperanza to Clayoquot, including Nootka sound.............. 2 ee 3 0 
583 |Quatsino to Esperanza, including Kyuquot sound.............. Segal ete 3 

2458 |Port Simpson to Port McArthur, including inner channels, and 
Prince of Wales island sx) $6". fh. Penis tome le ete cle ee aes Sinvaose 4 0 

2431 |Port Simpson to Cross sound, including the Koloschensk archi- 
EIAROS 6 gua ob ests Daa ath ix Sad Oren ORE Segue ole: DO RTC RORectems (Orsay, 4 0 


TipEs ON PaciFic Coast 


In designing water-power installations for situations within the range of 
tidal influence, a knowledge of the fluctuation of sea-level at the site will, at 
times, be necessary. : 


* A full list of the various Admiralty charts of British Columbia waters will be found in 
Catalogue of Admiralty Publications (see section XIII), issued by Potter, Minories, London, Eng., 
or a copy may be consulted at their agencies in Vancouver and Victoria. An Index Map to 
these charts is published in the British Columbia Pilot. Charts of British Columbia waters 
are also published by the Hydrographic Office of the United States Navy. A list of these charts, 
the majority of which are based on British surveys, is given in Section IV of the General Catalogue 
of Mariners’ Charts and Books (revised periodically), Washington, D.C. ae 

+ Most of the charts have detail plans to a larger scale of the more important harbours, 
anchorages, bays, inlets and narrows. oe : i oe : 

_ tThe scale is given in geographical.or nautical miles to 1 inch. Note : As corrections and 
additionsare frequently made to the’ charts, those applying for them-should request copies em- 
bodying the latest corrections.‘ .\ °° BJ.) Mon ss Pies omnis gree cere ee 
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The Tidal and Current Survey Branch of the Naval Service, under the 
direction of Dr. W. Bell Dawson, has, especially since 1905, been conducting 
investigations respecting the regimen of the tides along the Pacific coast of 
British Columbia. 


The Tidal Survey has established automatic recording tide gauges at a 
number of stations along the coast.* The table of tidal ranges (p. 180) and the 
list of bench marks in Appendix II will be of special assistance to persons in- 


terested in developments at or near tide-water. Where, however, matters of 


special issue are involved, interested parties are recommended to communicate 
directly with Dr. W. Bell Dawson. When writing, the applicant should supply, 
in a clear and concise form, all available information. For instance, for a por- 
tion of the coast for which data are required and where no permanent station 
is maintained, tidal readings for only a few days, if accurately recorded with 
respect to time, may enable the Tidal Survey, with the aid of their records for 
other stations, to set forth the specific characteristics of the tide observed, 
including its probable extreme ranges at the place of observation. Wherever 
possible, the observations should be made with reference to a permanent 
bench mark. 


High and low water may be approximated as follows : High-water mark 
may usually be determined, with fair approximation, from markings upon the 
shores. With respect to low water, the small publication, Tide Levels and 


_ Datum Planes on the Pacific Coast of Canada,} contains a list and description of 


about 35 bench marks employed by the Admiralty in connection with their 


hydrographic surveys to fix the low-water datum to which chart soundings are 


reduced. From these data average low water may be deduced. 


On the open Pacific coast, the tide curve is fairly regular, though showing 
a strongly marked diurnal inequality, especially northward, and the springs 


and neaps can be distinguished with little difficulty. In the region of the 


strait of Fuca and the strait of Georgia, however, the tides are of quite a 
different character, and here it is difficult to distinguish the Springs and neaps.t 


Mean sea-level, as used by the Tidal Survey, is the mean ordinate found by 
the integration of the tidal curve referred to any selected invariable base line 
or datum. When so defined, mean sea-level should clearly be differentiated 
from half-tide level ; that is to say, half way between extreme high tide and 
extreme low tide does not necessarily coincide with mean sea-level as above 


defined. On the Pacific coast, in the case of a tide whose extreme range is 


* A list of stations and observations upon which the tidal information is based, will be found 


at Pp. 57-59 of the Tide Tables for the Pacific Coast of Canada, for the year rgrr, Ottawa, 1910. 


s the accuracy of the tide tables is represented by the length of the tidal observations on which 
they are based, those for Clayoquot, Victoria, Sand Heads, Vancouver and Port Simpson are 
now superior to the tide tables for any port on the Pacific ocean, in America, Asia or Australia. 
The tide tables for Prince Rupert are now equal to those for San Francisco, which are based on 
the longest record of any that are published for the Pacific coast, by the United States Coast 


Survey.” See Tide Tables (Introduction), 
t Pp. 16-21 ; (Dominion Sessional Papers No. 21c., 1906). 


{ For discussion of these special tidal manifestations, see p. 63 of Fide Tables for the Pacific 
Coast of Canada for the Year 1918, Ottawa, 1917. 
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only 13 feet, the half-tide level may differ by as much as a foot from true mean 
sea-level. In Juan de Fuca strait and the strait of Georgia, the mean sea- 
level is at greater elevation than the half-tide level. This is explained by 
the fact that, during the greater part of the day, the ‘high waters’ prevail at 
about the same general level—there are only relatively slight fluctuations near 
the high water level, but, once a day, there is a sharp and short drop to the 
lower water level. This stronger characteristic of the tides obscures the usual 
feature of spring and neap tides, and hence, for the region of Juan de Fuca 
strait and the strait of Georgia, the table presented in the Tzde Tables gives 
only the mean rise. This mean rise in certain localities is as follows :* 


TABLE OF MEAN TIDAL RANGE 


Mean rise 
tian desPucaastfaitc eee sot ae oe), Ses ce 8:3 to 9-3 feet 
Gulf islands, off strait of Georgia..t).7..¢.... 9-3 to 12-6 feet 
Giraitore GEOrgia, ke BAN rok Me te eh tr cine, ate pas 11-5 to 14-1 feet 
Channels northeast of Vancouver island...... 10-2 to 13-9 feet 


On the open Pacific coast representative ranges of tidal levels are as 


follows: 
TIDAL RANGE ON OPEN PACIFIC 


Rise of tide 


Locality 
Springs Neaps 
Feet Feet 
Vancouver Island West Coast— 
Poralventrew—oally| lait) Day. eevee eiere cists iene tet aerate tele te tei 9 7 
CArmanah POintheys ye ee en oh eugene ts eatin dees eres mete 10 7% 
PorivAlbernnt ce ig veers eee eccae ea tere sie ete doe chance sae te talenceerete orate 10% 8 
CEN Web Olina sinclauioe bo ad enon. Doan > Doom edacboo0 ots Gagdmoomd.06 11 8 
IN@Gtkeasotunidins. serie neneet aed sehr MAH erent, os ste 6 aaa Ooo dir A, 9 
CUAUGIaOHSo tine wet anason oon ore ua Saber 6S boomer aad oo SHG 11 8 
Northern Coast of British Columhta— 
1 Ea i SaSSha (= AERP REN Weer se iin She Erie ba EN ern on titiay OMA eee trae aid Oe 14 11 
Rellakula shead ofeiburke channellen neice remite ares eriren. 16 13% 
@ceanwh alls wCousinsmnlets  arer mma eee ieee iene 15 11% 
Swanson bay, Grahambireach tee. am ater cities toe ot nettle ole coterie terete 13 9 
lech nhacle hak een Mens ee NIE AEA ee rnae Om RR Beco amto HOO 50 CoC 13% 10% 
Stone Loss helegroso MBE ae. 65 olde AG Gia dis Cau piaombisiaasiaade ons 406 21 15% 
POTEROLM PSO Aer. aie 1. ene Cite ee ele eroeh tencke eteeeere devin. nee cae 20 14% 
Nass miveniat Ilia yyapeeienerc orien ick tenia eransatte etsteters Pele ietel tees eren- i 2 17 
Observatory inlets. > sa avaricn scien citric icieny nie kerma 21 15% 
Stewart sneadior Portlandycamallecycesetcrstneseierels «lolli teiereie terete 22 17 
Queen Charlotte Islands— 
Juskatla bay, head of Masset inlet7.. 21. .24 00 25. neers = 7 534 
Masset harbour, at) Indiansvillagesaeee: cee els cla -ls opieeetneeieeletenenere 9% 7 
Slkidegate inlet, at Queen Charlotte. 256.5 miss os o/aeteeire er eieins 3 «Si: 17 14 
WEOCKEPOLL OR WIESt COASUms aioe ce cieusysleielshorneic terete ie hetemete T= teteieUs -henatsi 16 13 


ein a IS ST STP eng A a Se 
Note—The range of the tide at the heads of the long inlets on the coast is only from 2 to 12 
per cent greater than at their mouths. 


* The data here given have been abstracted from the Tide Tables for 1918. For more de- 
tailed information consult Tide Tables for the Pacific Coast of Canada, issued annually by the 
Tidal and Current Survey, Department of Naval Service, Ottawa ; also The British Columbia 
Pilot, published by the Admiralty, 8vo, 596 pp., London, Eng.; also Admiralty charts.. 
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INLAND SURVEYS 


The early maps were based upon exploratory surveys, and, even to-day, 

large sections of the province are mapped from the same class of information. 

_ The early overland expeditions to the Pacific, the maritime surveys, the 

journeys of the gold seekers, the explorations of the Geological Survey, the 

_ delimitation of the international and interprovincial boundaries, and the ex- 

. ploratory surveys for the Canadian Pacific and other railways, as well as the 

; surveys of individual parcels of land, have each yielded their quota to the sum 

_ total of knowledge respecting the physical geography of the country. sit was 

_ not until comparatively recent years that any systematic attempt was made 
to conduct the survey of the province as part of a co-ordinated whole. 


In order to understand the situation in regard to land surveys in British 
Columbia, it is necessary to remember that since the opening up of the country, 
_ two main classes of surveys have been made: First, Government surveys, 
made by land surveyors under the direct instructions of the Dept. of Lands ; 
second, private surveys, made by land surveyors under the instruction of and 
_ paid for by the person who had acquired the statutory right to a piece of un- 
surveyed Crown land. Government surveys were generally continuous over 
extensive areas of unalienated Crown lands, but, until quite recently, were 
_ carried out rather spasmodically. Private surveys, as a rule, consisted in the 
laying out of individual parcels held under pre-emption record, application to 
, purchase, timber license, etc., and, frequently, such areas were not tied in or 
connected to any point the position of which was adequately defined and 
"known. The practical alienation of Crown land before survey is peculiar to 
_ this province and is due largely to the broken nature of the country.* 
q Since 1908, there has been a great increase in the amount of survey work 
undertaken, and, in connection with the survey of vacant Crown lands, a change 
has taken place. Formerly, these were privately surveyed under the super- 
Vision of the Government, but now the larger proportion are actually sur- 
veyed by the Government.t Mr. G. H. Dawson, when Surveyor-General, 
did much to systematize the surveying operations of the Province and to have 
the Survey data made available in such form as would facilitate its being 
‘promptly and satisfactorily mapped. 


eo 
* Another fact which complicates the situation in respect to surveys is that different rights 
may be granted for the same piece of land. Thus, rights may be granted under the Land Act, 
the Coal and Petroleum Act, and the Mineral Act. Under the Land Act, lands may be pre- 
' empted, purchased, or leased, etc. ; also under this Act, special timber licenses were issued giving 
the right to cut timber on an area not exceeding 640 acres. The boundaries of thes2 relatively 
Small parcels of land, owing to the method of plantinz ‘application posts,’ frequently overlapped. 
nan extreme case, for the same piece of land, rights might be granted to the surface, under the 
Land Act ; to the coal or petroleum, under the Coal and Petroleum Act; to other minerals, 
‘under the Mineral Act; and, at the same time, the whole area might be included in a timber 
‘leasehold granted prior to 1892, Surveys and plans would be made for each of these rights, and, 


10 practice, the overlapping of two surveys is common, and the overlapping of three is not in- 
Tequent. 


. | In the years 1900 to 1906, less than 2 per cent of such lands were surveyed by the Pro- 
“Vincial Government ; in 1914, 76 per cent were so surveyed, and in 1915, 87 percent. At present, 


aa the exception of mineral claims and leases, private surveying of Crown lands is practically 
at an end. 
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The system of surveys adopted in the Railway Belt is an extension of the 
Dominion lands system of surveys as used in the Prairie Provinces. 


The report of the Minister of Lands, British Columbia, for 1914, contains 
a map showing the situation of all surveyed lands in the province. This map 
does not show surveyed mineral lands, relatively small in extent, nor the large 
number of isolated areas of only a few hundred acres each that are found 
widely scattered throughout the province. This map, in conjunction with the 
explanatory note on pages D54 and 55 of that report, will give a good idea of | 
the present status of surveyed land in the province. Since 1914, owing to the 
war, survey operations have been reduced to a minimum. 


In addition to surveys undertaken or supervised by the Surveys Branch 
of the Department of Lands, both the Forests Branch and Water Rights 
Branch of the Department have, since their organization, been making special 
surveys appertaining to their respective work.* 


Besides this work of the Department of Lands, surveys made by the 
Geological Survey of Canada, and by the various Boundary Commissions, have 
done much to assist the accurate mapping of the province. 


PROVINCIAL GOVERNMENT Maps 


So far as the mapping activities of the Provincial Government are con- 
cerned, they may be considered under two periods, vz., the maps published 
prior to 1911, and those published since that year. The early maps are of 
various descriptions, comprising topographical, geographical, land, mining- 
claim and sketch maps. The greater number of these are now either out of 
print or out of date. The remarkable development of British Columbia during 
the last decade created a rapidly increasing demand for maps. To meet this 
demand efficiently, the Chief Geographer, Mr. G. G. Aitken, inaugurated a 
comprehensive scheme for the systematic mapping of the province. The 
compilation of existing data and the issuance of new maps were made to con- 
form to this general co-ordinated scheme and, at the time of the outbreak of 
the war, excellent progress had been made. ‘The main features comprised in 
this plan consist of : (a) A ‘Standard Reference World Map’ of British 
Columbia, conforming with a standard map of the world now being published 
by various countries, on the scale of is0b000 ; (b) ‘Special District’. Geo- 
graphic Maps’ of the middle and southern portions of the province on a scale 
of sodocs (7-89 miles to 1 inch). See Maps Nos. 1E and 1G; (c) ‘Special 
District Land Maps,’ scale 4 miles to 1 inch, of the areas that contain sufficient 
land surveys to justify their issuance ; see below under ‘Land Series’; (d) 
‘Degree Sheets’ and (e) ‘Pré-emptor Maps ’_these are also referred to more 
fully below. 

The maps now available for distribution by the British Columbia Govern- 
ment are broadly grouped into six or seven classes : Geographical series, Land 


* For fuller information consult Annual Reports of the Minister of Lands, British Columbia, 
particularly those for 1912, 1913 and 1914. st 


j SURVEYS AND MAPS OF BRITISH COLUMBIA 183 
series, Pre-emptor series, Degree sheets, Topographical series, Miscellaneous 
and Departmental Reference maps. Certain maps of these various series will 
‘ be found essential in supplying information respecting ownership of lands for 
_ rights-of-way, etc. 


: 
; 


on a scale of 17-75 miles to one inch; also a number of smaller single-sheet 
reproductions, coloured to show the various divisions of the province, on a 
_ scale of 30 miles to one inch. This series of maps is usually the most service- 
7 able for determining the watershed areas of the larger drainage basins, and, 
_ even where larger scale maps are available for the whole or portions of smaller 
_ watersheds, it is well to check any areas obtained from such by making refer- 
ence to the more comprehensive maps which show the adjoining territory. 


» Land Sertes—Shows, in colours, Crown-granted lands, timber leases and 


: licenses, and Indian and government reserves. Scale, 4 miles to one inch. 
The older maps of this character, such as Nos. 20 and 27, now classified under 
‘miscellaneous,’ were on other scales. 


: Geographical Series—This includes the large four-sheet map of the province, 
. 


Pre-emptor Series—Primarily intended for use of land seekers, but. have 
been found to be of wider service, and, in recent years, have been much im- 
Proved. They show land available for pre-emption, reserved for University 
“purposes, and reserved for public auction, also forest and other reserves. 
; These maps are rapid compilations of the provincial land surveys, with the 
addition of railway and road surveys. New editions, giving the results of the 
latest surveys and revisions, are frequently published. 


_ Degree Sheets—Scale of 2 miles to one inch. These are so called because 
each sheet covers an area of one degree in longitude by one degree in latitude. 
They are carefully compiled to incorporate all survey information to date, 
and, from time to time, are brought up to date and re-issued. 


Topographical Series—Map No. SA is the first of this new series, scale of 
5 miles to one inch. It is contoured and is compiled from exploratory surveys 
and shows all available information. 


Miscellaneous—These include a number of maps which are still of some 
Value. Most of the territory covered by these maps is, however, shown on 
the more recent maps of the Geographic series. 


Departmental Reference Maps—The originals of these maps are drawn on 
‘tracing linen ; they are compiled from all available data and are constantly 
‘being amended. Of late the style of these maps has been much improved, 
and care is taken to have the information as complete and authentic as possible, 
‘but their accuracy is not guaranteed. These reference maps show lands 
jalienated and applied for, timber limits, coal licenses, etc., surveyed and un- 
“surveyed. They were prepared originally for departmental use, but, having 
‘been found of value to the public, have been made available in the form of 
blue-prints, which are on sale at the Legislative buildings, Victoria, at $1.00 


te 


or $1.50 each. 
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MAP LIST No. II 
Maps Published by the Department of Lands, British Columbia 


Year 
of Title of map 
issue 
PS she peed cell 5 Sle lane oe 
Geographic Sertes— 
1912 British Columbia. In four sheets. Showing roads 
and trails, railway systems, etc.........-++-+:: 
1913 | British Columbia. In one sheet. Showing Land 
TDiStricts aro ele an oie eee eee ee nan ener eek ee 
1913 |. British Columbia. In one sheet. Showing Land 
Recording Divisions... ......--.e+eeseeeeeees 
1913 | British Columbia. In one sheet. Showing Mining 
Divisions (Amended 1917)........-++++2+++255 
1915 | Kootenay, Osoyoos, and Similkameen. Showing 
Mining Divisions. ..¢0s-se5s2 eee eee ee 
1915 | Kootenay, Osoyoos, and Similkameen. Showing 
Land Recording Divisions. ........-++-+++.++> 
1915 British Columbia. In one sheet. Showing Elec- 
toral: Divisions’. «-lsees nee = 5 rate ieteneron ene 
1916 | Cariboo and Adjacent Districts. Showing Land 
Recording Divisions. ......--+s++seeeeerecee 
1917.| Northern British Columbia.........-..---+----- 
Land Sertes— 
1913 | Southerly Vancouver Island. .....:...--++++ees> 
1914 | New Westminster and Yale Districts............. 
1918 Northerly Vancouver Island.........-+-+++++++> 
Pre-emptor Sertes— 
1916 | (Fort Georges). 's....< cis mye: cueesealevne res cue el= stems 
1917 Nechaleo.. 2) gnu etoile elem eae ies or eek 
1914 Start: Lake oo) ) aie ee on eye te es nets no 
1915 Bulkley Valley 1... isis eis Bos ote Seber etn em ahaa 
1914 |) Peace River... suc tore seeker inenickete ren ka 
1915 (OlorllcopniiWe WM AAP EA aa clcDNd Gus 6 86 So ob bib ola do O.aKe 
1915 Questiel’s.; eekal 5 Yas 3 \eeee moe emer Reema ai sorieya 
1915 Tete Jane: «.... sd. .is.cumeeayer oe el etmeneraiee beeen ar 
1917 North Thompson. = . 2. a s'iecrteie eet cictelet rr ttmer= er 
1915 iB lists Meee Gey Gos nh acwoo neo s singe 
1915 | Graham Island, Queen Charlotte Islands.......... 
1916 Prince Rupert? scm <1 ce le eeroer entation ele 
Degree Series— 
1912 Rossland! Sheetac a+ eirle ciel heir tere SARE Re REMERON 
1912 Nelson: SGheetiy. vt tere oe aecietenerst st ene ieten-teustnoneuer = (sn -is 
1912 Cranbrook Sheets. cc. a. se «ois ier ekeeke eyes 
1913 Fernie Sheetiy s cscm sabe piareiseitenei: ieteneKen uate penis 
1913 | Upper Elk River Sheet.......--....22seeeeeeess 
1913 Dunean River Sheet. 05. 2. acl eres sleenelece eles oo 
1914 | Windermere Sheet...........55-+200-sseseeere= 
1915 Arrowhead: Sheets cies tae a lem lesietlermensietosia ins 
Topographical Sertes— 
1916 | Omineca and Finlay River Basins, Sketch map of.. 
Miscellaneous— 
1913 | Sayward District, Sketch map of.......-...-.+- 
1912 | Yale District and Portion of Adjacent Districts... 


* In course of compilation. : 
¢ Out of print ; No. 11 and part of No. 33 are superseded by No. 1E of the Geographic 


Series. 
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MAP LIST No. II—Continued 


Approx- 
Year ‘PP 
Map : imate 
No. La . Title of map Scale anne 
map 
Inches 
hor. vert. 
Ie 1912 | Rupert and Coast Districts, Portions of.......... 3m. to Linch | 35X25 
a2 1GAIE Northern nternOrec cee aa hte ae Grane ns oe: Pi Sr an 35X22 
t20 1912 New Westminster and Vancouver Island, Portions 
OLR rein fats ES hi it Md A Aes A Sm tls, Doe SI erat 36 X 26 
18 1912 British Columbia, South-west Portion of (Second 
ISSUC MEME ie rab thins ako a citent ae Samad orga se ACE SHS S 
til 1911 Kootenay District, East and West, showing Mining 
TDIVASIONS ceeticcstee ee ee ee en ne Se toe Silt eal eas 26X31 
9 1907 Northern Interior. (A. G. Morice).............. LO mea an 29X25 
ff LOOSM eB citish Columbiaas Int two.sheets..1.. ane 2 Om eae 5445 
5 1898 | East Kootenay District, Triangulation Survey of...|6,000ft. “ “ 29 x33 
4 i390 78\s Osoyoos District, Portion of ssf fae ences Rept sien 24x29 
3 1897 | Kootenay District, West Division, and Part of 
Lillooet, Yale, etc., Mining Recording Divisions. jam BX Te 
2 1896 | West Kootenay District, Portion of.............. Line 36X31 
1 1895 Vancouver Island, West Coast, Portion of ; Clayo- 
GUO USERICU . 2 s.xar cies nt Rane RE Sees Mees reas 


NotEe.—Prices of Maps: No. 1A is $1.00 ; the remainder of the Geographical, Land, and 
Topographical series are 25 cents each per copy. The Degree sheets are 10 cents each per copy. 
The Pre-emptor sheets are free, but a charge of $1.00 per dozen is made for a number of copies 
of any one sheet. The Miscellaneous maps are 10 or 25 cents each per copy. Applicants should 
state ‘‘Map Number’”’ of sheet desired. 


MAP LIST No. fII 


Maps Published by the Department of Lands, British Columbia (continued) 
DEPARTMENTAL REFERENCE MAps 


———————————————————————— ee, 
——— SSS 


No. Description of area covered Scale 
4 | West Coast, V.I. (Barkley Sound, Southerly)... ..//......2.06666. 1 mile to 1 inch 
tx) West Coast, V.I. (Barkley Sound, Northerly)... ........20000205 ve ss 
2 Wiest Ooasty\V lea NOOtKa sDIStriCt hore mcietrce cats ace oa erele bea ins © cele N Ks 
24 | West Coast, V.1. (Rupert District, S.W. Portion)............... i a 


emiebelize and, oeymour lalets. wri. oi) lr sales ve eas te kb awe ewer 
3a | Quatsino Sound and N.W. Portion of Rupert District............. 
BE)! Gilford, Cracrott, and Broughton Islands. ¢o2. 0.0.0 ose es oe 
Ber) Nimpkish River, Valley‘and Lake 210.20... 00 ose sees cetne ess ees * i 
Stay |) Corral SRorbera Gi: iharecy ID Gaelinsccs ou dadtodeco2b4udodnGoce0” 
Meme krehtmute, and Lobaiinlets....... cb ise es 2) oles ete earns s eels ort ) & 
MMI AY WALd LSULICE. ite as xretey oc ese ole od 6 aegis, es aoe ee lene te enaie cnet 
5 Texada Island and West Portion, New Westminster District....... “ i 
marie letvis and oceéchelt Inlets...). . o. 6. wc e ee ie eae ees te wen 
SHalmilowe sound and, Gheakamus River Valley) qe1 oes acters tet one 
Beul-Harison Lake and Lillooet) River Valley... . 2.222... 10sec aes nee 
so || Rowell. pels oo nee ete moo poet Gods Apa a Ob Osc rE aoe. Se.ctr Me oi 
GuA..|| INK@CIE IDG satan Aaicbia de ae ect ceeeio. oo Diao 3 Steattate 2s fees Sees 
Prealeprinceton and Vicinity... fas ..0 Meee seein eee eae cole tee in ges 
6c | Ashnola and South Similkameen River Valleys...........:....... 
7 Nerth: Okanagan: (Osoyoos District)\.s 2... va)... a ae vy tions ohne 
faecouth Okanaganiand Ke tle River Valley... ./.!. 4060. .4-220¢..5.% 
78 | Similkameen District (Keremeos, Fairview, and Greenwood)....... 
ie Clearwater and Murtle River Valleys....0.5. 00S oe eae. che seas 
PeAet North Thompson River Valley... .... 6.028 es oes fates eee nee ee oth 


12 Dean and Burke Channels and Rivers Inlet.,.................... 2 miles * 
Mmmm Bellalcila Valley. sjcccisce tiers cs nie nies oe we neh a ewes race plows oa 1 mile c 
Pete Banks and Pitt Islands and Vicinity... 0......cheses ewe ce ee ee nes he oy 
Seem Garchern Canal anduvicinityis. «ces. ciasctkstaa felsic ehekele 4: c12) > cletel= 1-0 2 miles i 
15 Moresbvilsiand, Northern, Portions. ...5.000 001s seas seeder cen ees 1 mile be 
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MAP: LIST No. I1I—Continued 


a 
Seo ae 


Description of area covered Scale 
*Moresby Island; Southern: Portions. stain. ot. Paeinetteey rete iyee 2 miles to 1 inch 
‘Graham-Island; North-east Portions 7+. sts cet reer sc sete ees et mile a 
Graham ‘Island, South-east: Portion’) /2ie0 Groce cee ee eee ny a 
Graham Island’ West Portiony.4.)..05 .20 eee eee ieee eens ys sf 
Portland- Canal and Observatory Inlet. o.-Je. cc. 2220. been teats ic es 
Skeena River Valley (Mosquito Creek to Kispiox River).......... ‘ ae 
Nass and Kitwancool River Valleys............. BS SEN EEA. SEF * a 
Téte Jaune Cache'and Upper Fraser River Valley........0.....5. - . 
Lower Skeena and Zymoetz River Valleys. .......6.....0.0--005- * * 
Skeena and Kitsumgallum River Valleys... ose... eee eee cee tee i aa 
Prince Rupert, Mouth of Skeena and Nass Rivers.....4.......... a ge 
Bulkley River Valley (Hazelton to Moricetown)...............66. se oa 
Fraser Lake and Nechako Valley...........0.+.-: SO ae ot 
Francois and'Ootsa Lakes.'.1)).v--ss gute merce ne aie oe ee ake a x 
Douglas Ghannel'and Kildala‘ Atm 770 o) = 200. oss lee ge ee ee . * 
Bowron River and Upper Fraser River Valley.................6-- i i 
Fort:George and Vicinity s...080 (er pom eaeeaeee Taser ne i. * 
Portion of Nechako River Valley and Cluculz Lake............... “1 Ne 
Blackwater and Mud. River Valleys? 59; Yes o.0he-e-5- oh eee s! i. 
Fraser River Valley, Vicinity of Quesnel. %'.. 02. i¢0./.0-.---5--%- 3 . 
Goat River and Upper Fraser River Valleys. ........5.-..25-000- S “i 
Quesnel. Lake (East Arm) )..!.ccwicosht od sSiclde Ets je teens eee ee roles s 
150-Mile House, Barkerville and Quesnel Lake................... 1 mile es 
Anderson and Seton Lakes, Lillooet District. .............e0e+00- ‘ ‘ 
Lillooet District (Clinton, Big Bar, and Bridge River Valley)...... i ‘o 
Mainland Coast, Hecate Island to Princess Royal Island.......... : 
Porcher and: Adjacent:Islands jn.c. ce neta aca etree ene eee e os 
Fraser River Valley (Williams Lake, Soda Creek, and Alexandria). . ns 
Fraser and Chilcotin River Valleys, Dog Creek................... : ie 
Lae: la:‘Hache. and: Northern Lillooet. 402.42 raves. 242. dx ae * 4 
North’! Part of Babine.and’Takla Wakes Ss a.egwees gas ster re 2 miles ie 
Stuartiand! Babine Lakes yo ayestaores ence cremeabicr nga tena tenensner ren eee 1 mile oh 
Chilcotin! West 124th Meridianan aceasta a A k 
Anahim and Ahuntlet Lakes........:...... SL Eg ge HE Xe “ 
Nazko and Chileotin River Valleys... J. cee eees ort ele a sree eres re 
Bonaparte River Valley.and Canim Lakes. 1). 022 ..0..08.% 00 ees “ 
Buikley Valley... 99.0 sn 25g ek eee hee Re eS as “ : 
Francois. and Babine. Lakes o\..cn.u ore wieeeee etre et ene toate ra ie 
Tatlayoko Lakes. 3400 ou Sis SAE, eae eerie soy a cate a - 
Homathko, and. Klinaklini River, Valleys:.2,..-.s2s en © seen s s 
Lot 4593, Kootenay District, West Portion, Flathead River........ % mile ip 
Lot 4593, Kootenay District, East Portion, Flathead River........ ye 
Saltspring, Gabriola, and Adjacent Islandseesme ere eer eiere nie 1 mile we 
Groundhog Coal Area, East of Meridian. 17.2. 404.5 oslsae so eu ele rs: s 
Groundhog Coal Area, Westiof Metidians ... emer + series ieee os e 
Upper Nags River Valley. 250... 201g aes ee ee a i 
Euchiniko Lake and Upper Blackwater River Valley.............. plane * 
Tetachuckjand Buchu Lakess: 0) nese. aoe eae een i ie" 
Big‘ Bend, Kootenay District... 2. sede. ten ee eee ee eeae < x 
Adams Lake and Rivér?..)..3% 2.0.05 Senne ta eee eee 3 se 
Catioe River Valleyii 7). (a-cices aioe cloe ous Seen eee nie one A es 
Columbia River Valley (Vicinity of Bush River).................-. " 
Peace River, South of Dominion Government Reserve............ o ef 
Foreshore of Vancouver Island (E. & N. Railway Belt)............ " ¥ 
Saanich District-andIslands: 2.05.00 oo ees eee oe ie eae eee au uy 
Peace River Valley, West of Dominion Government Reserve....... a aS 
Crooked ‘and: Parsnip River’ Valleysunemivacaiie te Oia genres mien rf a 
Pine River Valley,; Peace ‘River Districtav.c9. acnlut tara gee ee is ty 
Patsnip and Peace River Valleys.a:.a. shee ee ee : ie 
Fittlay River’ Valley...ci)1c. 2.4 he ee ee eee 2 rs 
mtlingLake and Vicinity; ooo cite ee we cn ctl crs Wine pe ease ere 2 miles A 
Telegraph Creek and Stikine River Valley. . 2... Jus. es .e.. cates. as Hf 
Upper Nass River Valley and Meziadin Lake... si .c eee eee eee 1 mile fs 
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MAP LIST No. IJI—Continued 


SS 
SSS ee ——————— 


No. Description of area covered Scale 
18-9s | Rossland and South end of Lower Arrow Lake................... 1 mile to I inch 
o7.0s a Nelson and sahnom River, Valleys cr. sais oscillates ccvde eh ae aie vate ; eed + 
Bi OSM COV IG: REYES V ALICY cnc 'o 0 ba bts ns seals dt PIBIS eS Oe fl cge ed's erates intel s % ie 

Be Seer ORV ICIIEY Ee ahs ooh he FS he ss See ee hon Seah oh Pam ene i sf 
PecOny Pernice and Crowsnest, Vicinity, .\. .").. die aneuetoeue nom uinen she © . “ 
f6-9ON 1) Cranbrook and Kootenay River Valley.) 3. psc ance be eee ecle oes ss - 
asOnsieicacio and. Kootenay, Lake .J3 5.605 f..jis Se hak oe bao Mle wine aliases ‘4 8 
Fe-ON | edgewood-and Lower Arrow Lake... 0s ois vs sein oe ae seer paens sp 
Prem icanduw hite iver Valleys... ccs qaceeu@ewees cepa «ea ait - 
Pt-230) Duncan. Lake and. Columbia Lake |. .0t... cn «ct eee eee antes eke a es 
Mea LOMUN ACCS MLPA ACHTILE YE Sar 8 0o ca ae CS ee atl Oe wee MOE waders es ie 
27-29 | Columbia River Valley, Wilmer and Spillimacheen.............. me fe * 
mes? welsourand Upper Atrow lakes. 3). 0.2 ceaseeeeec eae eae srs , " 4 


DEPARTMENT OF THE INTERIOR Maps 


The Department of the Interior, Canada, has published maps relating to 
British Columbia, as follows : 


MAP LIST No. IV 
Maps of British Columbia, published by the Department of the Interior, Canada 


Title _’* Date Scale 
Western Canada (British Columbia, Alberta, Saskatchewan 
ER MON Lee C DAL) OES oie ecrne ers cae sore in cece tie, 6 djepaie ane ert 1914 35m. to 1 inch 
‘Southern British Columbia (Railway Belt and south to Inter- 
mational; DOundaTY), 2: SHEEtSAS «02 ho cats bah ee ee 1914 (Shoots hey 


Index to Townships in Manitoba, Saskatchewan, Alberta and 

British Columbia. Showing the townships for which 

official and preliminary plans have been issued........... 1917 stage hs 
Topographical Map of the Rocky and Selkirk mountains be- 

tween Lat. 50° 37’ and 51° 44’ N., Long. 115° 55’ and 


PES ee ag Wines MCAT thy, Renae ence eee Sols) - weston iar te 8 ormecgeke 1914 AO Jiri cles 
| Rocky Mountains, Lake Louise sheet. Contoured map..... 1902 2inveré hits 
) Rocky Mountains, Banff sheet. Contoured map.......... 1902 Dimas. AY 
|’ *Southeastern Alaska and Portion of British Columbia, show- 
| ing award of Alaska Boundary Tribunal, Oct. 20, 1 03.... 1903 dS )id sree yee 
| Southern British Columbia—(Homestead Map)—Railway 
RE re pee ei hom Pe aint! O, eC aratn gets Jan. to ldalte Bound). 
| Sectional Sheets, Railway Belt, as follows : 

PraeiOe FOr: MOOdy Heeb ace cic cola. 6 cls ahe die let wiamie Jan. 8, 1913 Sat Fe 
INi@y TH, WIG SNS 55 AideclG, col doo a DRE Eel cOMOIn OoIO ioicsD o Sick Mar. 26, 1913 Sitkres on 
Gr O IIE OMCC DI. Eire hici teri’ lla M n/e wimalbla siete obec teeate Apr. 21, 1913 Bhan ee ay 
Ni@y TL ie@era al fey ory sinveetho cbs ou a acca O atid uo Odo cos. Mar. 1, 1916 Ssangy Meat 
NOMEN Si CATNOUS OMECUN eto shah selene (one: sepa ieners| <yedeloiainre June 1, 1915 yaa) Oo 
No. 113, Spillimacheen Sheet...............0eseeee ees July 1, 1914 STP. | 4 
INO.7 162; Seymour Sheet... 566. cee ee elle Se ees Apr. 1, 1914 A Saal, se eat 
AO LOO DON ALG VOM CeL Ame eirrecie -lict sis ated elascte eveat aaa tct aes Sept. 5, 1913 Sra wae 


* Out of print. 
GEOLOGICAL SURVEY OF CANADA Maps 
The Geological Survey of Canada, in connection with its geological in- 


vestigations, has, in addition to many exploratory maps, prepared detailed 
topographic maps of large areas of the province ; much of this work in recent 
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years has been carried out by photographic methods controlled by a tri- 
angulation network. A list of the chief maps relating to British Columbia, 
prepared by this Survey, follows : 


MAP LIST No. V 


Maps of British Columbia published by the Geological Survey of Canada* 


Publi- 
cation 
number 


87 
90 


111 


120 
121 


127+ 
139 
140 
141 
149 


150 
fit 
223 


247 
274 


275 
276 


277 
278 || 
303 


304 


308 
363 
556 
od 
567 
604 
669 
676 


ARNE. 


Coalfields of Nanaimo and Comox, Vancouver Island.... 
Part of Strait of Georgia and Vancouver Island, showing 
portion.of Comox coalield (2) eh c. cine as se: apne 
Sketch Survey of Route from Quesnel Mouth, by Stewart 
and McLeod’s Lakes to Junction of Smoky and Peace 
RAVENS snemcteps Siaks OR tas Cin raasentcr ores (oneieee carte atonal iiey « onetiagets 
Geological Map of Portion of British Columbia between 
Praser Rivenmand Coast Rance. a aera. ire 
Coalfields of Comox, Nanaimo and Cowichan on Van- 
eouver and Adjacent, Islands: 31.20. oe eet om eo 
Portion of Southern Interior of British Columbia........ 
Map of Queen Charlotte Islands. "5. neues eet 
Plans of Harbours, Queen Charlotte Islands ............ 
Geological Map of Skidegate Inlet, Queen Charlotte Islands 
Map illustrating the Distribution of the More Important 
Areesnnebricishs Columpiaterr ect eee eee 
Part cf British Columbia and North-West Territory from 
Pacific Ocean [Mouth of Skeena] to Edmonton .. ... 
Sheet) | I——Fort Simpson to Fort St.Jamesi,. 0). - 
Sheet II—Fort St. James to Dunvegan ............. 
Reconnaissance Map of the Rocky Mountains between 
ibyanabrekest CO ING, exaveliGil? GY IN ga docd es genes umseobe 
Northern Part of Vancouver Island and Adjacent Coasts. 
Index Map of Yukon District, N.W.T.; Northern Portion 
of British Columbia and Adjacent Regions............ 
Yukon Territory and British Columbia................. 
Sheet, ol-—Stilameand sD easepRivelssn ieee artcr sr 
Sheet II—Upper Liard and Frances Rivers and upper 
PellyaRivetios Stee. push. See atts Reaver skeet eae 

Sheet I1I—Lower portion of Pelly and Lewes Rivers. . 
Gari boo MiningeWistrict: -e1eee re otioe  atee ererrere 
Reconnaissance Map of a Portion of West Kootenay 
TDistrict: 052s ok in Serene Mince en eae re ee ero mese 
Index Map showing Routes followed by the Yukon Ex- 
jXsebantercly Ikea crdon nan aonmoenesodaocoodl oie 
Mackenzie, Liard, Porcupine and Yukon Rivers, nine 
sheets (Sheet 4 includes portion of British Columbia) 
Sheet. 4—liard River. Sty.) proeistaines Naboo tein 
Portion of the Southern Interior of British Columbia, 1887 
Kamloops Sheet, Geologically coloured...............-- 
Kamloops Sheet, Topography, Economic Minerals, etc. 
Hina yveancs Ominecaw Ravers emer niiysls ile heir tena i 
Shuswaprouect, Geologicallier: .n eee emes tiniciee emer 
Shusy:ap Sheet, Economic Minerals, Glacial Striz, etc.... 
Yellowhead Pass Route from Edmonton to Téte-Jaune 


Date 


1871 


1872 


1875 
1875-76 


1876-77 
1877 
1878 
1878 
1878 


1880 


1879 —80 


1886 
1887 


1888 
1888 


1890 
1891 


1890 
1888 
1895 
1895 
1895 
1898 
1898 


1900 


Scale 


10m. to 1 inch 


2m. 


6m. 


8m. 


__*For List of Reports and Memoirs dealing with various areas shown on the maps, consult 
Bibliography. The maps in List No.5 most serviceable for topography of extensive watershed 
areas are the ‘sheet’ maps, such as ‘Kamloops Sheet’ (557), ‘Nanaimo Sheet’ (1570), etc. 

+ See also Publication No. 363. 


t Scale in ‘geographic’ miles. 


|| For maps showing quartz veins and placer mines of a number of creeks in the Cariboo ~ 


Mining District, see maps, Publication Nos. 279, 280, 281, also 364 to 372, inclusive. 
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MAP LIST No. V—Continued 


Publi- 
cation Title Scale 


number 
= ee ee 
6m. to 1 inch. 
“é 4é 


4m. 
50m. 


-* Also portion of British Columbia. 
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MAP LIST No. V—Continued 7 


oe a an 
Publi- 
cation Title Date Scale 
number 


1222 56A—Skagit Valley, Yale District, Areal geology.......| ...- |0°986m. to linch ~ 
1237 62A—Nelson and Vicinity, Kootenay District, Geology..} 1912 ima 
1241 65A—Coast and Islands, Areal Geology........++++++: 1913 Ania see 
1251 70A—Victoria Sheet, Vancouver Island, Geology.....-- 1914 {mio 
1252 71A—Victoria Sheet, Vancouver Island, Superficial..... 

Geology Mav U2. 23 = bet oe ae wie ears 1915 im.) Oe 
1253 72A—Saanich Sheet, Vancouver Island, Geology....... 1914 Imi) Sees 
1254 73A—Saanich Sheet, Vancouver Island, Superficial 

Geology Py huts cele ss ehinotine oso ligier aaa ae Rae 1915 im: ae 

1260— : 74A to 90A—Geology of the 49th Parallel, 17 sheevsaert meet: 0:986m. “ * 
1276 becky ee 

1278 92A—Coast nd Islands between Queen Charlotte Sound 

and Burke Channel, Geology.........---++++:: 1913 4m) 
1283 O4A-——Taku Arm.) Atlin district. 4026-5 >= stescrereminerens 1913 4m.) “ara 
1287 | 105A—Cadwallader Creek Mining Area, Lillooet District, 

Geology, outline edition. .........--+++ses000: 1913 2 OOOft: “+ te 
1296 | Graham Island, Queen Charlotte Group, Geology, adiagranaleyee 16m.’0 4 ie 
1298 99A—Southern Portion of Cranbrook map-area, East 

and West Kootenay, Geology........--+-+:::+:> 1913 4m.) ee 
1303 |104A—Thompson River Valley, Geology, outline edition.| 1913 4m. eal 
1304 |106A—Groundhog Coal Field........-----0++ sete ecte 1913 4m. ose 
1313. |109A—Prescott, Paxton and Lake Mines, Texada Island, 

Topography . 1.0. 02 us oles nlerie ohapein emer ei 1915 400ft: > “ae 
1314 |110A—Prescott, Paxton and Lake Mines, Texada Island, 

Geology 7}: f.. ¢ sa eaabewe emo ep mami tarsi 1915 AQOEt: + “e aeme 
1319 |111A—Vananda, Texada Island, Topography.........-.- 1915 2 OOO. | “sam 
1320. | 112A—Vananda, Texada Island, Geology........-.++++: 1915 9 .QOOKt. o> Tee 
1321 | Diagram showing the Geology of Texada Island fon. 1912 2m. |S ae 
1351p (20A—Ouadra Island 35 coc eh wore near ias «ere ree: 1914 Amp 
1372. \(125A—Coal Areasiof Canada 1.2530. cme ss gocre ee 1914 240m. ; “ses 
1376 | 129A—Coal Areas of Alberta and British Columbia...... 1914 40m. ) Sane 
1378 |131A—Southern Vancouver Island Coal Area.........-- 1914 6r. (\) 
1392 |136A—Hazelton-Aldermere, Cassiar and Coast Districts, 

Topography si.’ s ie cet hee oe eine og een 1914 4m. 1! a 
1412 |139A—Coal Fields of British Columbia.........-..-+-+- 1915 35m. | ‘aes 
1445 |142A—Field, Kootenay District..........--++eee-eeee: 1915 2m. 4. aa 
1446 |143A—Shuswap Lake, Kamloops District..........+++++ 1915 4m. | “ao 
1528 |147A—Cranbrook, Kootenay District.........--..++++: 1915 4m. ‘sam 
1567. |157A—-East Sooke, Vancouver Island, Topography .... 1917 2,000ft. | “2am 
1568 |158A—Nanaimo Sheet, Vancouver Island, Geology...... 1916 im; ae 
1569 |159A—Nanaimo Sheet, Vancouver Island, Surface Geology 1916 1m: {Sie 
1570 |160A—Nanaimo Sheet, Vancouver Island, Topography...| 1916 im. | +a 
1583 | 166A—Portion of Flathead Coal Area, Topography...... 1917 im. | “ae 
1594 |175A—Ymir, Kootenay district..........---:-+eee ee 1916 im. } “aa 
150yan | le OA =Graham island. cee ecrne eterno eter eps rine , 1916 4m. 1“) 
1598 |177A—Southern Portion of Graham Island...........-- 1916 2m. | ae 
1610 | Diagram of Bridge River Area, Lillooet Mining Division.| 1915 3m. 1) 
1629 |182A—Portion of Flathead Coal Area, Geology......... 1917 im. } “sae 
1654. |167A—East Sooke, Vancouver Island, Geology.........- 1917 2,000ft..: “sag 
1667 |Slocan Mining Area, Geology. ........-- eee e cere reece 1916 im. |“ 


MAPS OF THE INTERNATIONAL BOUNDARY CoMMISSION 


Under the Convention between Great Britain and the United States, 
signed at Washington, 21st April, 1906, the international boundary between 
the United States and Canada along the 141st meridian has been surveyed 
from the Arctic ocean to mount St. Elias. The results of this survey are pre-. 
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sented on 38 maps, prepared and adopted by the Commissioners * under 
Article II of the Convention just referred to. These maps show in detail the 
topography of strips 2 to 5 miles wide on each side of the boundary. 

The maps of the Boundary Survey southward from mount St. Elias are 
in process of publication. oH 

The survey for the re-establishment of the international boundary from 
the strait of Georgia to the northwesternmost point of the lake of the Woods, 
under Articles VI and VII of the Treaty between Great Britain and the United 
States, signed at Washington, 11th April, 1908, has been completed. The 
maps consist of a series of 59 charts, of which sheets 1 to 19 inclusive extend 
from the strait of Georgia to the summit of the Rocky mountains. They in- 
clude the topography of strips two miles wide on each side of the boundary 
and the various water courses are shown in detail. Sets of these maps are 
available for reference at provincial and other prominent libraries. | 


* Commissioners for the International Boundary Commission—for His Britannic Majesty, 
W. F. King, 1906-1916 ; J. J. McArthur, 1917 ; and for the United States, O. H. Tittman, 
1906-1915 ; E. C. Barnard, 1915. 


CHAPTER IX 


General Topography of British Columbia 


O convey a satisfactory knowledge of the water-power possibilities of © 


British Columbia, it is necessary to set forth the general topography of 
the province and the situation and character of the mountain ranges which so 
largely influence the climate and the distribution of precipitation. To this 
end the prominent natural features of the province are outlined, followed by 
a more detailed description of various individual watersheds. The accompany- 


ing Physiographic map will be of assistance in connection with the descriptions. — 


British Columbia has an area of about 355,855* square miles. It includes © 
a length of over 800 miles of the North American cordillera, a mountainous © 


region between the Great plains and the Pacific ocean, which, in this part of 
its length, has an average breadth of about 400 miles. The cordillera here 
includes a series of great mountain systems all lying practically parallel with 
the coast : t (1) the Rocky mountains ; (2) the Columbia system, which in- 


cludes (a) Selkirk mountains (b) Monashee mountains and (c) Cariboo moun- 


tains; (3) Interior system, which includes (a) Fraser plateau, (b) Nechako 


plateau, (c) un-named mountains and plateaus ; (4) Cassiar system, which 
includes (a) Babine mountains, (b) Stikine mountains, (c) un-named moun- 
tains; (5) Yukon system, which includes (a) Yukon plateaus, (b) un-named 


mountains and plateaus; (6) Pacific system, which includes (a) Cascade — 


mountains, (b) Coast mountains, (c) Bulkley mountains, (d) un-named 
mountains ; (7) Insular system, which includes (a) Vancouver Island moun- 
tains, (b) Queen Charlotte mountains, (c) St. Elias mountains. 


Rocky The Rocky mountains, the most easterly portion of the cor- 
Mountains dillera, are about sixty miles wide in the southerly portion, the 


breadth decreasing to forty miles or less in the Peace River 


district. South of lat. 53°-30’ N. many of the summits have an altitude 
exceeding 10,000 feet. There are extensive snowfields, and, in the vicinity of 
the headwaters of the Bow, North Saskatchewan and Athabaska rivers, where 


*According to statistics of areas presented in the Atlas of Canada, 1915, the land area of 
British Columbia is 353,416 sq. miles ; water area 2,439 sq. miles. It is to be noted that 
this figure for water area includes only the larger lakes. Recent measurements indi- 
cate that the total area of the province is upwards of 360,000 square miles, and that the water 
area is about 4,000 sq. miles. Pending a more detailed computation, it has been deemed advis- 
able to adhere to the older figures. In any event, it should also be borne in mind that, particu- 
larly in the northern portion of the province, the surveys of many lakes and other topographic 
features are not of a high degree of accuracy. 

+For a discussion of the nomenclature of the mountain ranges of British Columbia, see Geology 


of the North American Cordillera at the 49th Parallel, by R. A. Daly, being Memoir No. 38, Geological 


Survey of Canada, Chap. 3, also recent decisions of the Geographic Board of Canada, giving 
revised classification. For altitudes in British Columbia, consult Altitudes in the Dominion 
of Canada (Second edition), by James White, Commission of Conservation, 1915, also Dictionary, 
of Altitudes in the Dominion of Canada (Second edition), by James White, 1916. | 


Plate 20 


PRINCE GEORGE CANON, UPPER FRASER RIVER 


COTTONWOOD CANON, UPPER FRASER RIVER 


BOUNDARY, TRAIL B. C. 
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_ the range appears to culminate, true glaciers are found. Near the Peace river 


i ie he 


there are few points where the mountains exceed an elevation of 7,000 feet. 

On the eastern slopes of the Rockies the valleys are, as a rule, compara- 
tively lightly timbered. Wherever there is sufficient soil the mountains are 
wooded, and, on the western slope, owing to the greater precipitation, the 
forests are often dense. 

The northeastern portion of British Columbia—between the Rockies and 
the eastern boundary—resembles western Alberta, and is probably the most 
extensive area of comparatively level land in the province. 


Peter ntais On the southwest the Rocky mountains are bounded by the 
Valley great Intermontane valley, which can be traced from the 
49th parallel in a northwesterly direction for 500 miles. 
Throughout much of its length it is straight, from two to fifteen miles in width, 
and is bordered by high mountains (see Plate 8). Whatever its past history, 
it has now no single main drainage system, but is drained by a number of 
rivers belonging to distinct systems. Beginning at the boundary, it is drained 
by the Kootenay, Columbia and Canoe rivers of the Columbia system, and the 
upper portion of the Fraser river of the Fraser system. 
~ To approximate lat. 54°, the Intermontane valley is easily identifiable, 
but, near the ‘Great bend’ of the Fraser, the mountains west of that river 
die away, and it is not improbable that it echelons to the eastward by the 
valleys of the Clearwater and McGregor rivers, thence northward by the 
Parsnip, Finlay, etc. On the other hand, there is strong evidence that, as a 
great distinctive feature, it really ends near the confluence of the McGregor 
and Fraser in lat. 54°-10’.. If this be correct, the McGregor-Bad-Parsnip 
valley represents the Intermontane north of this break in its continuity and is 
traceable along the Finlay and Kachika rivers for over 450 miles. Beyond the 


‘Kachika it probably follows the valley of the Frances river for 150 miles, giving 
this extraordinary feature a total length of over 1,100 miles—assuming that 


we ignore the conjectural break on the Fraser. 
West of the Intermontane valley lies the Columbia, the second 


Columbia ; : : 
Mountain great mountain system. It comprises a complex and irregular 
System mountainous belt, and is composed of several distinct and 


partly overlapping ranges, the Selkirk and Monashee mountains constitut- 
ing the southern portion, while to the north are the Cariboo mountains. 
Generally speaking, these mountains are less rugged than the Rockies. 
They include wide areas of high rolling plateau, and contain, in their southern 
and more massive portion, numerous glaciers and extensive snowfields. Their 
highest known summit is mount Sir Sandford, 11,590 feet, situated about 24 
miles north of the Canadian Pacific railway. 

As the forests of the ranges of the Columbia system, especially on their 


| western slopes, are heavy and, with their tangled undergrowth, are difficult 
_ to traverse, they have been less explored than the corresponding portions of 
__ the Rockies. 


This second great system of mountains constitutes one of the most 


‘important metalliferous belts in the province. Rich placer goldfields are 
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closely related to it and discoveries of highly argentiferous galenas and other 
silver ores, as well as auriferous quartz veins, have been made in various locali- 
ties. 


Between the Columbia system and the Coast mountains lies 


Interior 


end the Interior system. In the more southern portion its mean 


elevation is about 3,500 feet, decreasing to about 2,500 feet 


in the ‘lake’ region between 53° and 55°-30’. Its width, between the margins 


of the Columbia system and the Coast mountains, is about 100 miles in its 


southern portion, widening towards the north. Its length is about 500 miles. 


The plateau extends northward to about lat. 55°-30’, where it terminates 
in a plexus of mountains without wide intervals.* It is correct to designate 
it asa plateau only when viewed in the large and by comparison with the 
more lofty, bordering mountains. Its surface is diversified by several minor 
ranges and groups of mountains. 


A considerable portion of the plateau has been covered by flows of basalt 


and other volcanic rocks. It is now traversed in various directions by a — 


system of deeply eroded and trough-like valleys. (See Plate 22, showing 
Chilcotin valley.) As the general slope of the plateau is toward the north, 


and its drainage flows southward, the trough-like valleys increase in depth and — 


size toward the south, and the slopes bounding the plateau areas, when 
viewed from the larger valleys, have the appearance of mountain ranges. 


Probably the best grazing district in British Columbia lies in the open 
country of the southern portion of the plateau, which also affords, at the lower 
elevations, good agricultural opportunities. To the north the country, becomes 
more wooded but still has large areas suitable for farming. 


The Cascade range of Oregon and Washington, largely com- 
Coast Mountains posed of volcanic material, terminates in the vicinity of the 

international boundary. North of the Fraser river another 
mountain system, the Coast mountains, rises and continues in somewhat the 
same northerly course as the Cascade range—in a sense replacing it. The 
Coast mountains are largely composed of granite, and form part of the third 
division of the cordillera in British Columbia. For 900 miles—to the head 
of Lynn canal, where they pass inland—they constitute the most westerly 
mainland mountain zone of the continent. 


The Coast mountains have an average width of about 100 miles, and are 
composed of numerous constituent ranges having individual trends and 
separated by deep valleys. While some of the peaks exceed 9,000 feet, the 
average altitude of the higher summits is between 6,000 and 7,000 feet. Glaciers 
are of frequent occurrence and, toward the north, are of large size. These moun- 
tains are very rugged and densely forested. (See Plates 9 and 29.) The flora 
of the seaward slopes reflects the influence of the great humidity of the west 
coast, while that of the easterly slopes is similar to the flora of the interior. 

*This system of mountains, extending across the province from the Coast mountains to 
the Intermontane valley, is known as the Cassiar system. It includes the Stikene and 


Babine mountains and various smaller ranges and groups. It separates the Interior system 
from the Yukon system. 
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The Vancouver mountains, the western subdivision of the 
Coastal system, traverse the western islands. They include 
partially submerged ranges which form the backbone of Van- 
couver island, and reappear in the Queen Charlotte, Prince of Wales and other 
Alaskan islands. Southward, they are represented by the Olympian moun- 
tains in Washington state. In Vancouver island the highest peak, Victoria, 
rises to 7,484 feet, and a considerable portion of the central area exceeds 2,000 
feet in average altitude. In Queen Charlotte islands several summits have 
an elevation of over 4,000 feet. 
CLIMATIC CONDITIONS 

With topography so diverse and so accentuated, British Columbia neces- 
sarily exhibits corresponding climatic contrasts. Broadly speaking, it may be 
divided climatically into two main territorial divisions: (1) The maritime 
climate of the Pacific littoral lying west of the Coast mountains, and including 
Vancouver, Queen Charlotte and other islands ; (2) the continental climate, 
modified, however, by the presence of the other mouatain systems, of the 
area lying east of the Coast mountains. 

‘The Kuro Siwo (Black stream), commonly known as the Japan current, 
sweeps easterly across the northern Pacific, and warms the surface waters of that 
ocean in a manner corresponding somewhat to the effect of the Gulf stream 
on the waters of the Atlantic. 

The moisture-laden westerly winds from these warm waters are 
Chinook Winds deprived of much of their moisture in passing successively over 

the mountain systems of the province, the moisture being de- 
posited as heavy precipitation on their western slopes. The winds are mechan- 
ically heated as they descend the eastern slopes and are thus rendered more sus- 
ceptible of absorbing moisture and incapable of giving rain. This Chinook or 
Foehn effect is very marked in the ‘dry belt’ of the Interior system. This 
belt, with modifications later described, extends from Washington state to 
Yukon territory. (See Plate 10.) In the Intermontane valley a second but 
much narrower dry belt is also found. East of the Rocky mountains this 
effect is repeated in the irrigation district of western Alberta. 

The gradual depletion of the vapour content of these westerly winds 
results in a decreasing precipitation on the successive ranges. Thus, in the 
Coastal belt the average annual precipitation ranges from 40 to 200 inches ; 
on the western slopes of the Columbia system it varies between 30 and 100 ; 
while on the western slope of the Rocky mountains it is between 20 and 70 


Vancouver 
Mountains 


- inches. In the ‘‘dry belt”? the average annual precipitation ranges from less 


than 5 inches to about 20 inches, the least precipitation occurring in the western 
portion. In the bottom lands of the Intermontane valley it probably averages 
about 15 to 20 inches. 

While it is possible thus to indicate the general trend of precipitation 
conditions over broad belts of the province, the comparatively meagre records 
available do not permit satisfactory deductions as to the run-off from the 
smaller watersheds of the more mountainous regions ; neither is it possible 
to produce a satisfactory isohyetal chart. 
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It will be appreciated that the characteristic meteorological 
phenomena of these belts are subject to local modification due 
to the varied elevations of the mountains, such, for example, 
as result from the lower altitude of the Rocky mountains near the Peace river, 
and due also to the presence of gaps in the systems, such as the strait of Juan de 
Fuca, or the break in the continuity of the ranges west of the Parsnip river. 
The presence of passes, like the Fraser River cafion and the Skeena valley, also 
cause local variations, and each mountain group or range to some extent 
becomes a centre of precipitation. These physical influences in places separated 
by but a few miles, produce striking local differences. Thus, the average annual 
precipitation at Ladner and Garry Point, near the mouth of the Fraser, is about 
37 inches ; at Vancouver, 12 miles north, it is about 60 inches, while at Coquit- 
lam lake, elevation 445 feet, 16 miles northeast of Vancouver, it averages nearly 
150 inches. ‘The Vancouver range affects the climate of Vancouver island and 
the immediate shores of the strait of Georgia in similar fashion—the west 
coast of the island being wetter than the east coast. The plexus of mountains 
forming the Cassiar system which bounds the Interior plateau on the north and 
extends across the province about lat. 55°-30’N. probably causes a more uni- 
form distribution of precipitation ovér the territory in its vicinity. 

It is obvious that these great variations in precipitation contribute to the 
difficulty of determining the probable run-off from the various watersheds in 
British Columbia. 

For the purpose of this report, the province is conventionally divided 
into the following five main divisions. Brief descriptive notes of the out- 
standing topographical features of each division are given ; also a tabulation 
of possible power sites. 

I. Columbia river and its tributaries 
II. Fraser river and its tributaries 
III. Vancouver Island 
IV. Mainland Pacific Coast, north of the Fraser (includes the Skeena, 
Nass and Stikine, which drain portions of the interior) 
V. Tributaries of the Mackenzie river. 


Variations in 
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CHAPTER X 


Columbia River and Tributaries—Topography and 
Power Site Tables 


HE Columbia river, one of the larger streams of North America, rises in 
Columbia lake, in East Kootenay district, B.C. It flows northwesterly 
through the Intermontane valley to the fifty-second parallel ; thence, it makes 
what is known as the ‘Big bend,’ thence, it flows southward, passes through the 
Arrow lakes and enters the state of Washington just below the confluence of the 
Pend-d’Oreille river. After traversing Washington in a southerly direction it 
turns westward and discharges into the Pacific at the forty-sixth parallel. Its 
total lengthis about 1,150 miles, of which about 465 miles are in British Columbia. 
The total drainage area of the Columbia, as estimated from the best 
available maps, is 259,000 square miles, broadly apportioned as follows : * 


APPROXIMATE AREAS OF THE COLUMBIA RIVER BASIN 


Province or state Area, sq. miles reresiecee et 
Eystnla Colttiistitices so ty bs sl ee pee emer risicnd Hoe ec ceed 38,700 15-0 
"RI ATIN, a ji d Ao aN oe eee Pee ja ni 55,370 21.4 
Wiashitaetommemstame sere raids <cals wink flea act as 3 aRHRts ere 48,000 Toe 
IGEING soa b ce bon Gab 6.5 NO DOS Le, Ce yet cette ad oie 81,380 31.4 
IMAGER 2 BE SA ROU Scio TOOT OOO CDE, ee Seay ero ee sien 25,000 OR, 
ING Val ale ire Trem htt tetas hil Seis vie fons iss ies 6d Dd atin tates arenes 5,280 PEAY, 
AVicy Olid OO ey MOEA eeu STS cc) sv a7e sic SI oo gals alts Roar sree enees 5,270 2.0 
nmUintedhotatesmarieceeiiy SMEAR Re nee cin Ba 220,300 85-0 
amis ri pi sits @Oltin biaeepeere es ec ee 5 os es «oct elektro es 38,700 15.0 
TROWBa i g adel oy Gebin ig Aen, Sa ee ROE ee free Vea 259,000 100°0 


The chief tributaries of the Columbia and the area of their respective 
watersheds are as follows : 


CHIEF TRIBUTARIES OF COLUMBIA RIVER 


Approximate Watershed area, square miles 
distance of (ee 
confluence from ; Name of stream In United | In British 
mouth, in miles Total States | Columbia 
57 Cowlitz nivietsicg.). 5 cles Se ocr 2,460 2,460 
90 Wallamettemiver aa.cerere + aoeee tie ae 11,150 11,150 
185 Deschubessniver v2: sacle. octets ee 9,180 9,180 
200 Ohi Way tivVer.2 2 oa. is nsmaeee oto re s 7,800 7,800 
300 Sia eeerly tyre yore. side. sy eeokonane, sheer ies det encret 108,600 108,600 
311 Valet a 14 VCR: Goce atin spear S Pees eine 220 5,270 
500 ORanaeantriver dc.4.55 Live sobiinies oan 8,350 2,350 6,000 
600 SPOKANE TIVED cs fois ps ae nla ett rele 5,880 5,880 
660 Kettleiverienia seus cu acs merare chules ohenoets 4,260 1,100 3,160 
700 Pend-d’Oreille river (Clark fork)......... 25,820 24,630 1,190 
i 2 TK Gotenay: Tivier? 3 kctcc tests oe hang cae op ees 19,450 4,900 14,550 


*See Water Supply Papers, No. 292, p. 55, and No. 370, p. 13, U.S. Geological Survey, 
Washington, D.C. 
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The Columbia River drainage basin has great diversity of topography 
and climate. The variations are similar to those found generally in British 
Columbia, although, owing to its more southerly latitude, the mean annual 
temperature for places of similar elevation is somewhat higher. 

In general, the topographic and climatic characteristics of British Columbia 
continue south of the international boundary, following the trend of the principal 
mountain ranges. Some of the outstanding topographic features have a 
counterpart in the adjoining portion of the United States. Thus, in Washing- 
ton and Oregon the Coast range may be regarded as a counterpart of the Van- 
couver mountains, and the Cascade range the counterpart of the Coast moun- 
tains in British Columbia. These similarities of topography are reflected in the 
climatic conditions ; thus, between the Coast and Cascade ranges of Washing- 
ton is a region of lesser precipitation, similar to that found in British Columbia 
in the vicinity of the strait of Georgia between the Vancouver and Coast — 
mountains. East of the Cascade range of Washington and Oregon the central 
basin of the Columbia river constitutes a continuation of the dry belt found 
east of the Coast mountains of British Columbia. 

With regard to agriculture, the character of the country ranges from the 
extremely arid region, where irrigation is essential for the growing of crops, 
through the semi-arid country, where dry-farming and irrigation are practised 
side by side, to the well-watered country of the Coast district, though, as more 
than eighty per cent of the annual precipitation falls between October 15th 
and May 15th, the last named may be considered semi-arid in the summer 
months. Although in the Coast district precipitation is usually sufficient for 
agricultural purposes, yet the fullest development will not be realized in some 
of the valleys until irrigation is widely practised. 

From the Pacific coast of the United States eastward to the summit of the 
Coast range the precipitation varies from 100 to 150 inches. In the basin 
between the Coast and Cascade ranges it drops to about 40 inches, increasing 
again to about 100 at the summit of the Cascades. Eastward of the summit of 
the Cascades it decreases very rapidly, until, at the foot of the ranges, it is 
but 14 inches. At the mouth of Snake river the precipitation is about 9 inches 
per annum, but such very low precipitation obtains only at the lower altitudes. 
The average precipitation in the valleys of Idaho is about 20 inches, with from 
40 to 60 inches on the mountains of the eastern ranges. 

Lumbering has been and will long continue to be one of the chief industries 
of the Columbia River valley.* It has been stated that at least forty-five per 
cent, or 116,000 square miles, of the drainage area of the Columbia is forested, 
and, of this amount, probably about one-half is covered with merchantable 
timber. Although much of the territory has been settled for upwards of — 
sixty-five years, and large areas cleared, yet the ratio of forested area to the 
total area has not been very materially reduced. 

The Columbia river and its tributaries contain about one-third of the 
available water-powers of the entire United States. It is worthy of note also 


*See Water Supply Papers Nos. 292 and 370, U.S. Geological Survey, Washington, D.C. 
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_Upper Columbia 
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that some of the largest water-power possibilities in British Columbia are on the 
Columbia River watershed. Of those on the ‘Big bend’ of the Columbia, 
and on its tributaries, the Pend-d’Oreille and Kootenay rivers, the last men- 
tioned only has been partially developed. 

Of the area drained by the Columbia, some 38,700 square elec Orv1o 
per cent, is included in British Columbia. In considering the Canadian portion 
of the watershed it is convenient to regard it as divided into three main areas 
—the upper Columbia, the ‘Big Bend’ district, and that from Revelstoke to 
the boundary. 


The upper Columbia river and its tributaries drain a portion 
River of the Intermontane valley. It rises in Columbia lake, and it is 

interesting to note that at Canalflat, its headwaters are less 
than a mile from the Kootenay river. 

From Windermere lake to Golden it meanders through the valley in a 
tortuous channel with many side channels, but is navigable by shallow-draught 
steamboats. During the latter part of the open season sandbars and shallow 
places render navigation difficult. It has an average gradient of about one 
foot per mile. During early summer, when the glaciers and snowfields are 
rapidly melting, the tributaries are raging torrents, and the main stream 
floods much bottom land along the valley. It has been proposed to reclaim 
these overflowed lands by straightening, dredging and dyking the river, and, 
in addition, by controlling flood waters on the tributaries. 

The main valley lies at a general elevation of about 2,600 feet, and ranges 
in width from eight to twelve miles. As a rule, the ground rises rapidly from 
the bottom lands near the river to a height of 200 or 300 feet, and then extends 
back to the mountains in a series of gently sloping benches, broken by 
ridges or knolls, or by stream gulches, and constituting, if irrigated, good 
agricultural land. The maximum elevation of agricultural land is about 
3,400 feet. Owing toits situation between the Selkirk range and the Rockies, 
precipitation is deficient, and irrigation is necessary to secure adequate agricul- 
tural returns. Several large tracts of land are being developed by irrigation 
companies. 

The valley is fairly well timbered, Douglas fir predominating, especially 
on the lower benches. Nearer the mountains, jackpine, spruce and tamarac 
are found, with cottonwood and willows on the wetter soils. There are also 
stretches of sage-bush, chiefly on the upper benches of the eastern side. Natural 
grasses grow somewhat sparsely on the lower benches, owing to the dry soil. 
Good range feed is found on the higher lands. The winter climate is tempered 
by Chinook winds and extreme cold dips are rare and of short duration. 

The Brisco range forms the watershed between the upper Columbia and 
the Kootenay. The streams which rise on this range have small watersheds, 
and, with one or two exceptions, do not afford sufficient water with which to 


| irrigate the land available for agricultural purposes. West of the upper Colum- 


_ bia there are several important streams whose valleys deeply penetrate the 


long eastern slopes of the Purcell and Selkirk ranges. The beds of these streams 
are, however, eroded to depths far below the surrounding agricultural lands 
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and, to utilize their waters for irrigation, recourse must be had either to long 


and expensive ditches, flumes, etc., or to some form of pumping. (See Plate. 
11.) The streams on the western side have many power possibilities. For | 


comments respecting these consult the tables. 


: The name ‘Big Bend’ district applies to the Columbia River 
The ‘Big Bend’ : : : Ae 
District basin north of the Railway Belt: Like several other districts 
of British Columbia, it first came into prominence upon the 
discovery of gold on its tributaries. The great ‘rush’ to this district occurred 
in 1865. 

Following the river, the distance from Golden to Revelstoke is about 185 
miles. The length of the Canadian Pacific railway between the same points 
is 95 miles. (See Plate 16 for view of Illecillewaet valley.) From Golden 
the Columbia flows northwesterly, in the great Intermontane valley, for 95 
miles, to Canoe river. At the mouth of Canoe river it swings to the west 
and then southward around the end of the Selkirk range. 

The valley of the ‘Big Bend’ is, in general, narrow and lies between 
mountain slopes. As there are many glacier-fed tributaries, which carry 
large quantities of silt, the river is generally turbid, and, in warm weather, is 
liable to sudden floods. The range between high and low stages on the Colum- 
bia river gradually increases going downstream. It is said to average about 
eight feet throughout the upper reaches and increases to about sixteen feet at 
Revelstoke. The river has frozen over as early as the first week in November, and 
the ice in Kinbasket lake, 69 miles from Golden, may remain as late as the end 
of April. Over a narrow belt in the upper portion of the valley the precipita- 
tion is small. The western flanks of both the Rockies and Selkirks, however, 
enjoy a much higher precipitation, which is reflected in a heavy forest cover with 
dense undergrowth ; this is especially noticeable on the Selkirk range. 

Until superseded by the Cape Horn and Panama routes, the canoe-route 


of the North West and Hudson’s Bay companies followed the Columbia | 


from the mouth to Wood river, a few miles from the confluence of the 
Canoe; thence, the voyageurs packed the furs and goods up Wood river 
to the Athabasca pass. Their old camp ground at the mouth of Wood river— 
‘Boat Encampment’—is still recognizable. During part of the summer a 
steamer runs from Revelstoke to Boyd’s ranch, a distance of some 30 miles. 
(See Plate 11 for view of Columbia river above Revelstoke.) Travel by boat 
round the ‘Bend’ is both difficult and hazardous, and fatalities in the numerous 
rapids have been of frequent occurrence. 

The total fall in the Columbia from Donald to Revelstoke is about 1,090 
feet. In the power lists the principal rapids are tabulated. Eventually the 
river may yield a large amount of power, but developments will probably be 


expensive and will not be undertaken until the more easily developed sources © 


of power on some of the tributary streams have been. exploited. At certain 
stages it is navigable from Revelstoke to Canoe river, and any dams built in 
the river should safeguard navigation. 

Canoe river is a rapid stream and, below Goat creek, is navigable only 
by expert canoemen. It is reported that there are no good power sites, although 
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Dawson falls, above Helmcken fall. Helmcken fall, near mouth. Sheer fall of 450 feet. 
FALLS ON MURTLE RIVER; TRIBUTARY OF CLEARWATER RIVER 


UNDEVELOPED POWER ON SHUSWAP RIVER 
Site of proposed dam for Coteau Power Co. Looking upstream from old bridge, at peak of flood, June 10, 1913. 
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' the river has not been adequately examined. There are numerous tributaries, 
mostly glacial streams, which might be developed to supply power for local 
requirements. A 

The “‘Big Bend”’ district has not been examined in detail from a water- 
power situation standpoint, but a large number of the tributary streams are 
known to have power possibilities. The meagre information available is 
summarized in the tables. 


The Columbia.from Revelstoke to the boundary occupies a 
long, deep valley. From Revelstoke to the Upper Arrow lake 
is about 30 miles by the river. The fall in this portion of the 
river, at low water, is about 40 feet, and it is navigable by boats drawing three 
feet. The lower nine miles is relatively slack, the upper portion being rather 
more rapid and characterized by numerous islands with side channels or 
‘sloughs.’ 

Upper Arrow lake is about 36 miles long and has a nearly uniform width 
of about two miles. To this must be added the Northeast arm, about ten 
miles Jong and one mile wide. The maximum depth exceeds 700 feet. The 
river connecting the Upper and Lower Arrow lakes is 18 miles in length. It is 
a wide, tranquil stream, easily navigable by steamers, though there are two 
unimportant rapids, one, two miles from Lower Arrow and the other, eight 
miles from the Upper lake; the latter appears only at low water. Lower 
Arrow lake is 51 miles in length. It is shaped like a bow, seldom exceeds a 
mile and a half in width and tapers towards each end ; it is not so deep as 
Upper Arrow and, at high water, a current is perceptible at several points. 

The Canadian Pacific steamers run from Arrowhead to West Robson. 
The river is navigable by stern-wheelers from West Robson to the international 
boundary—about 30 miles—and to the Little Dalles, 19 miles south of the 
boundary. (See Plate 20, which well illustrates the Columbia river as it 
approaches the international boundary.) 

In the main valley there is a considerable area of fruit-growing land but, 
for the most part, it is confined to comparatively narrow benches of varying 
extent and altitude, sometimes on one side only and sometimes on both sides 
of the waterway. In many places along the lakes the mountain slopes ascend 
steeply from the water, while at other points rise steep bluffs. Asa rule, the 
belt of cultivated land does not extend above 2,000 feet, sea level elevation, 
600 feet above the Columbia. At one time the whole watershed was heavily 
timbered, but fire has deforested large areas and much of the country is 
covered with a smaller second growth. 

The precipitation in the valley is heaviest at the north end, averaging 
over 40 inches at Revelstoke, and gradually decreases towards the south to 
less than 30 inches near the boundary. These figures, however, apply only 
to the immediate valley of the river. Each of the more important and higher 
mountain masses becomes a separate centre of precipitation and, at the head- 
waters of the Illecillewaet, which falls into the Columbia near Revelstoke, the 
precipitation approaches, if in fact it does not exceed, 100 inches. Generally 
speaking, the precipitation during the growing period is sufficient to ensure 


Revelstoke to 
Boundary 
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crops, but, at a few points, where water is within easy reach, emergency irrigation 
systems have been installed for use in times of drought. (See plate 17.) 

As the Arrow Lakes watershed is narrow, the tributaries are, with a few 
exceptions, small. Many of them, however, contain good power possibilities 
for local. uses, and the valley is well supplied with undeveloped water-power. 
Particulars of some powers will be found in the tables, but the list is not exhaus- 
tive. In the vicinity of Revelstoke there are several undeveloped water- 
powers in addition to that on the Illecillewaet river utilized by the city. 

In ascending the Columbia, the Okanagan river is the first 
Okanagan River tributary encountered which drains a portion of British Colum- 
. bia. The total area of the Okanagan watershed is about 8,350 
square miles, of which 6,000 square miles, or 72 per cent, lies north of the inter- 
national boundary. Osoyoos lake, on the boundary, at an elevation of 913 
feet, is the lowest point of the Columbia watershed in British Columbia. 
Okanagan lake is 69 miles long and has an average width of nearly 2 miles. 
Its high water elevation is 1,130 feet and low water, 1,125. Portions of the 
shores of the lake rise steeply from the water’s edge to mountains of considerable 
height. There are, however, many stretches of flat land bordering the lake and 
about the north end is an extensive region characterized by broad, open valleys, 
separated by lower ranges of hills, and, agriculturally, Okanagan Lake district 
is the most highly developed area in the interior. It contains the most exten- 
sive fruit-growing area in the province. 

The watershed of the Okanagan river lies in the dry belt. The timber is 
mostly of moderate size and scattered, with large areas of open bunch-grass coun- 
try. In some of the more arid portions there is practically no vegetation, but, 
near the headwaters of the tributary streams, the timber is fairly heavy. 7 

Irrigation requirements in this district are of primary importance, and 
many companies have been formed. Extensive systems have been installed 
and others are projected. (For types of irrigation structures see Plate 12) 

The mountains in the watershed rise from 4,000 to 7,000 feet above sea- 
level, and in places there is a fairly heavy fall of snow. Asa result, some of the 
streams draining the more elevated areas have a relatively large flow till summer 
is well advanced. Generally speaking, however, the runoff is rapid, and 
extensive storage will be necessary to ensure the best agricultural development. 
The use of a stream for irrigation does not, necessarily, prevent its) usetios 
power, but it may modify the conditions under which it is so used. In most 
cases, power development would be subservient to irrigation requirements. 
Owing to topographic features, irrigation reservoirs have frequently to be con- 
structed at a considerable elevation, and the head available between the outlet 
and the point of use may in some cases be utilized to develop small powers. 
On Okanagan river a small low-head development is possible at the falls below 
Dog lake.* Many of the tributaries have steep grades and high heads, but the 
small flow and the increasing demand for water for irrigation will limit power 
development. j 


* For illustration of Okanagan falls, see Sixth Annual Report, Commission of Conservation, 
Ottawa, 1915, p. 8. 7 
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ee riameen. The Similkameen river is the chief tributary of the Okanagan. 
Bes a i Its watershed area is about 3,750 square miles, of which 2,950. 
atersne 


square miles are in British Columbia. The Similkameen rises 
in the mountainous district east and southeast of Hope. It flows north to 
Princeton : thence, southeast to Keremeos ; thence southward and eastward, 
falling into the Okanagan at Oroville, a few miles south of the boundary. The 
whole district is a mountainous one, the streams flowing, for the most part, in 
narrow V-shaped valleys. 

The western portion of the watershed is fairly well timbered. The southern 
slopes of the hills are open and grassy, with scattered timber ; the northern 
slopes are more thickly wooded. In the vicinity of Keremeos, sage-bush 
grows on the benches, while bunch-grass is found throughout the district. 
The climate of the watershed varies considerably, but is generally: of the dry- 
belt type, and the land requires irrigation. The agricultural land is confined 
to the bottom of the valleys. The chief area is between the international 
boundary and a point two miles west of Keremeos ; here the valley has an 
average width of one and one-half miles. The bottom land adjacent to the 
river requires little or no irrigation, but the bench lands on either side afford 
opportunity for extensive irrigation projects. South of Susap creek the 
benches on either side of the river narrow down and are more or less broken. 

From a point two miles above Keremeos to about three miles below 
Princeton—approximately 38 miles—the Similkameen valley is narrow, varying 
in width from 300 feet to three-quarters of a mile, its average width being 
about one-quarter mile. The river is tortuous and generally margined by 
narrow, arable benches 75 to 100 feet above the river, above which the moun- 
tains rise steeply to an elevation of 4,000 to 6,000 feet above sea-level. Three 

miles below Princeton the valley opens out in a plateau-like basin, which also 
extends northward from Princeton for six or eight miles. Five or six miles 
south of Princeton the valley again narrows. From the boundary to Keremeos 
the grade of the Similkameen is small and the flow sluggish. In the cafion-like 
valley between Keremeos and Princeton the grade averages about 19 feet per 
mile. From Princeton, where the elevation of the river is 2,090 feet, to Whip- 
saw creek, the average grade is about 30 feet to the mile. Above Whipsaw 
‘creek, to the confluence of the Pasayten, the fall is about 75 feet per mile. 
About one and one-half miles below the mouth of the Pasayten are falls and 
rapids in a cafion, with total reported fall of nearly 80 feet in a distance of 200 
"feet. 

There is relatively little storage possible in the Similkameen watershed, 
and the flow of the river fluctuates considerably. Measurements by the Daly 
Reduction Co., above the confluence of Twenty-mile creek, show a discharge 
in the winter as low as 270 second-feet. 

The principal use made of the tributary streams in the Similkameen 
watershed is for irrigation. The large extent of irrigable land in the vicinity 

_ of Keremeos, and the favourable climatic conditions, have so encouraged the 
- cultivation of land that the normal minimum flow of Keremeos creek is nearly 
all utilized. Water is also brought eight miles from the Ashnola river. 
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The Daly Reduction Co’s plant, near Hedley, is the chief power develop- 
ment on the Similkameen. By means of a dam and flume three miles long a 
head of 67 feet has been developed for a plant of 2,000 horse-power. A note- 
worthy point about this development is that, to secure a head of 67 feet, three 
miles of flume were necessary. (See Plate 5.) It supersedes a plant on 
Twenty-mile creek, which developed 800 horse-power under a head of 420 feet, 
but, owing to the uncertain flow, a steam auxiliary was necessary. 

The chief tributaries of the Similkameen are the Ashnola and Tulameen 
rivers. Itis proposed to develop power on theformer. South of the boundary, 
at Similkameen falls, there is a hydro-electric plant which has recently been 
acquired by the Okanagan Valley Electric and Power Co., in connection with 
plans for an electric railway between Oroville and Penticton. It is stated, 
the company proposes to develop these falls to their fullest extent. 


The Kettle river drains an area consisting chiefly of minor 
Kettle River mountain ranges lying between the Okanagan and Lower Arrow 

lakes. The total drainage area is about 4,260 square miles, 
of which about 3,160 square miles, or 74 per cent, lies in British Columbia. 
The total length of the river is about 170 miles. In the vicinity of the inter- 
national boundary it crosses the boundary line three times, then flows south, 
falling into the Columbia near Marcus, Wash. 

Much of the country in the upper part of its watershed is very rough and 
broken, with deep gorges and rocky bluffs. The rivers flow in valleys of varying 
widths ; generally speaking the bottom lands are from about one-half mile to 
two and one-half miles wide. In addition to the bottom lands, there is a con- 
siderable area of good bench lands suitable for agriculture. The character of 
the forest cover in the Kettle River basin varies. Near the international 
boundary the quantity of timber is comparatively small, the growth open, and, 
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in many places, the hills are almost bare. The northern portion of the water- 


shed is heavily timbered and lumbering is an important industry—the total 
drive in 1913 on the Kettle and its tributaries having exceeded 20,000,000 feet. 
Forest fires have done considerable damage to many areas. 

Owing to the very irregular formation of the country, precipitation varies 
between wide limits. Sufficient data are not available to give an adequate 
estimate of the precipitation, but, approximately, the annual fall in the valleys 
to the south is 15 to 18 inches, in the higher valleys from 18 to 22 inches, and 
on the hills and plateaux from 22 to 30 inches or even more. At the higher 
elevations a larger proportion falls as snow and, at some points, nearly 20 feet 


of snowfall is reported. All the snow, however, on these minor ranges melts _ 


during the summer, and by late autumn the waters of the creeks are low. In 


_ the larger valleys, especially to the south, in what is known as the ‘Boundary 


district,’ irrigation is necessary and is extensively employed. In other parts 
the precipitation in normal years is sufficient for agricultural purposes. Grand 
Forks is the centre of a splendid fruit growing industry and, in the vicinity of 
Cascade, there is a considerable area of agricultural land. (See Plate 13.) 
Although merchantable timber is not met with in large quantities in the south, 
there is frequently a dense growth of smaller trees on the potentially better 
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agricultural land. The cost of clearing such land, and the need of investment for 
rrigation, retard its development. 

From an irrigation point of view the locality has a good water supply ; 
but the construction of expensive irrigation works is justifiable only where 
considerable areas can be brought under cultivation.* An interesting develop- 
ment in this connection is the installation along the main river of small pumping 
plants for irrigation. Some of these plants are driven by gasolene engines, and 
others by electric power, which is available at about three cents per kilowatt 
hour. Many parts of British Columbia offer a wide field for the application of 
power for pumping for irrigation. 

Mining is of great importance in the Kettle River district, and the streams 
are extensively used in connection with this industry. Kettle river is developed 
to some extent for power. Plants are installed at Cascade, Grand Forks and 
Boundary Falls. Its upper waters and its tributaries no doubt afford numerous 
possibilities for small developments to meet local requirements. There are no 
large lakes, and no known extensive storage possibilities. The flow varies 
between wide limits and the low-water flow is small. 


; The Pend-d’Oreille river—or, as known in the United States, 
Pend-d’ Oreille f : 
River Watershed Clark fork—is the second largest tributary of the Columbia. 
It drains a watershed of approximately 25,820 square miles 
—24,630 square miles in the United States and 1,190 square miles in British 
Columbia. 

The watershed of the Pend-d’Oreille is a region of great mountain ranges and 
extensive valleys, largely forested, and, south of the boundary, lumbering is an 
important industry. (See Plate 16, showing forested valley.) The climate 
varies widely, ranging from the arid and semi-arid areas in the Bitterroot 
and Flathead valleys to the regions of copious precipitation, greatest on the 
higher western slopes of the more massive mountain ranges. Altitudes within 
the basin range from about 1,350 feet at the mouth to over 8,000 feet on 
the continental divide. Scarcely a dozen of its 150 tributaries are entitled 
to be called rivers. In British Columbia the only important tributary is the 
Salmon, which drains an area of 480 square miles. 

The total length of the Pend-d’Oreille is about 420 miles, but only the last 
16 miles of its course are in British Columbia. Profile surveys of the river 
have been made in Washington, Idaho, and Montana.t The fall in British 
Columbia between the boundary and its mouth—sixteen miles of narrow cafion- 
like valley—is 400 feet. (For view of Pend-d’Oreille river, in vicinity of 
Salmon river, see Frontispiece.) 

The flow of the Pend-d’Oreille and of some of its tributaries has been the 
subject of special study by the Water Resources Branch of the U.S. Geological 
Survey. Recently the Water Resources Branch and the British Columbia 
Hydrometric Survey have co-operated in establishing a station near its mouth. 


) * A proposal has been under consideration to utilize water from the Kettle river by a 
_ gravity scheme which would involve making the diversion at a point situated in the United 
States about 10 miles upstream from Carson Bridge. 
t See Water Supply Paper No. 346, U.S. Geological Survey, Washington, D.C. 
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The Pend-d’Oreille has a more uniform flow than either the Columbia above the 
confluence of the Kootenay, or the Kootenay itself. This is doubtless due 
in part to the regulating control exercised by the three large lakes and the 
numerous smaller ones'on its watershed. Flathead lake, in Montana, is about 
20 miles long and 15 miles in maximum width, with an area of 175 square miles. 
It is 2,916 feet above sea level. Pend-d’Oreille lake, in Idaho, is on the main 
stream ; its area is 125 square miles and its elevation is 2,051 feet. Priest 
lake, on Priest river, is 19 miles long, with an area of 35 square miles,* and its 
elevation is 2,439 feet. 

In British Columbia the Pend-d’Oreille, with its total fall of 400 feet in less 
than 16 miles, affords exceptional opportunity for extensive power develop- 
ment. As there are, however, no distinctive falls greater than about 10 feet 
in height, the available fall would need to be concentrated by means of dams. 
There are four or five chief suitable sites. Under natural conditions the river, 
in places, has a range between high and low water of over 20 feet. Special 
provisions would be necessary for handling the flood water, which, in the high- 
water year of 1913, attained a maximum discharge flow of 129,000 second-feet, 
or about 16 times the ordinary minimum flow. With ordinary low-water flow 
there is, in the portion of the river in British Columbia, theoretically available, 
at 80 per cent efficiency, about 300,000 horse-power. 

In the state of Washington, between two and three miles south of the 
boundary, the Pend-d’Oreille falls 60 feet in a distance of a mile ; at Metaline 
falls, 11 miles south, there is a fall of 20 feet in a short distance and the total 
descent between the crest of Metaline falls and the boundary is 225 feet. 


. The Kootenay river is the third largest tributary to the Colum- 
Kootenay River i : oe : : 
Watershed bia and, in British Columbia, the most important. Its total 
drainage is somewhat smaller than that of the Pend-d’Oreille, 
being 19,450 square miles, of which 14,550 square miles are in British Columbia, 
and 4,900 square miles in the United States. Like the Pend-d’Oreille, it drains 
a watershed of very diversified character, varying from the arid, or semi-arid, 
district near the Tobacco plains, at the southern end of the Intermontane 
valley, to the region of heavy precipitation, with correspondingly dense forest 
cover, found on the western flanks of the Selkirk mountains, and including, 
at higher elevations, extensive snowfields and glaciers. 

For descriptive purposes it is convenient to divide the watershed of the 
Kootenay river in British Columbia into three portions ; first, that north of 
the international boundary and between the Rocky mountains and the Selkirks; 
second, the area tributary to Kootenay lake ; third, the portion occupying the 
transverse valley between Kootenay lake and the Columbia. 

The first portion is in the district known as East Kootenay, and occupies 
the southern portion, in Canada, of the great Intermontane valley. A little 
north of Cranbrook the valley attains its greatest width. It is here about 
20 miles, and the greater portion of it has an elevation of about 300 feet above 
the river. The low bottom land rarely exceeds a mile in width. The main 
valley is bounded on the.east, at a distance of from two to four miles, by the 


* General Land Office Map of Idaho, 1913. Scale, 12 miles to 1 inch. 
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Rocky mountains, which rise abruptly, and, on the west, by the Selkirks, which 
ascend more gradually. On both sides the mountain systems are deeply 
penetrated by lateral valleys drained by important tributaries of the Kootenay. 
These tributaries occupy deep, narrow valleys and follow a winding course 
among the ranges of the Rockies and Selkirks. The Kootenay river itself, 
above Canalflat, occupies one of these valleys. With the exception of the 
areas that have been cleared for ranches, and two or three areas of prairie— 
for example, the St. Mary prairie on St. Mary river—the whole of the Kootenay 
valley is here covered with an open park-like growth of large trees. The moun- 
tain slopes, except where too precipitous, and the watersheds of the tributaries 
are, as a rule, more thickly timbered. 

Irrigation, except in years of exceptionally heavy precipitation, is neces- 
sary and is extensively practised. There is a large area of agricultural land in 
the district and stock-raising and mining are important industries. 

There are no power sites on the main stream below Canalflat, but 
the district is otherwise well supplied with potential water-powers, some of 
which have been developed in connection with mining operations. The two 
largest undeveloped sites are those on Elk river and Bull river, particulars of 
which are given in the tables. (For typical views on these and other streams 
see Plate 14.) : 

The second great valley drained by the Kootenay river contains Kootenay 
lake and its tributaries. Kootenay lake is 66 miles long, about two miles 
wide in the northern part and three miles wide in the southern ; it has an area 
of 170 square miles and is one of the larger lakes of the province. The West 
arm is 18 miles long and from a half-mile to a mile wide. The northern portion 
of the lake and most of the southern is closely bordered by mountains, rising 
more or less steeply from the lake shore to 6,000 feet above the lake. There 
is comparatively little low-lying bench land. Many of the mountains are some- 
what rugged in outline, showing much bare rock, and abrupt rocky bluffs and 
cliffs frequently margin the lake. There are many sandy or gravelly beaches 
of limited extent at the mouth of tributary streams. At the north end of the 
lake an area of flat land, two miles wide, extends northward about five miles, 
to the bifurcation of the main valley. Lardeau river drains the western branch 
and Duncan river drains the eastern. 

Kootenay lake has a great variation in level between high and low water. 
The average difference of level is about 19 feet, but in 1894 it rose some 32 feet. 

The Kootenay river enters the lake at its southern extremity. In this 
vicinity there are extensive areas of flat land, extending on both sides of the 
international boundary, which are subject to overflow. In order to make 
these areas available for agriculture, proposals have been made to straighten 
and dyke the river at this point, and also to reduce the fluctuations of the lake 
level by enlarging the outlet. 

There are numerous mountain streams, tributary to the lake and to the 
Duncan and Lardeau rivers. Some of them are utilized to a limited extent 
for irrigation and on most of them there are power possibilities. There is a 
marked increase in precipitation towards the northern end of the valley. 
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The third portion of the Kootenay watershed, and, from a power point of 
view, the most important, is the transverse valley between Kootenay lake and 
the Columbia river. This valley is much narrower than the north and south 
valleys which it connects. Throughout its length it maintains a uniform 
trough-like character and is bordered by steep, wooded or rocky, mountain 
slopes. The rocky bed of the valley is little below the present level of erosion ; 
this is particularly apparent on the lower portion of the river, about Bonnington 
falls, and near the outlet of the lake, where the banks are frequently of solid 
rock. The upper portion of this valley is occupied by the West arm of Kootenay 
lake, near the western extremity of which is the important city of Nelson. 
From the first rapids below Nelson to its mouth the river is a succession of 
rapids and falls. (For view showing falls and stretch of lower rapids on Koote- 
nay river, see Plate 15.) The flat land, also the bench land along the Koote- 
nay river below Nelson, has been extensively developed for fruit-growing, 
for which it is exceptionally welladapted. The Doukhobors have large holdings 
in this locality, also in the vicinity of Grand Forks, Bee. 

The Slocan river is the only large tributary to the Kootenay below Koo- 
tenay lake. It rises in Slocan lake and is 30 miles long. It is a rapid stream, 
and, with the exception of one stretch of eight miles, and another of four miles 
immediately below the lake, can be ascended in a canoe only by poling. Slocan 
lake is 25 miles long and has an area of 24 square miles. In this district the 
general elevation of the mountain summits is 6,000 to 7,000 feet, but there 
ate numerous rugged peaks, notably between Slocan and Kootenay lakes, 
which exceed 9,000 feet. The slopes of the mountains are, in general, densely 
wooded, but considerable damage has been done by forest fires. Above 5,000 
feet the forest becomes more open and of smaller growth, although trees are 
still found up to about 7,500 feet, which elevation may be considered the timber 
line in this district.* 

The portion of the Kootenay river between the lake and the Columbia 
valley is one of the chief water-power streams of the province. In this distance 
of 20 miles the river descends about 330 feet. The chief descents occur at 
Upper Bonnington and Lower Bonnington falls, which have been partially 
developed. (See Plate 15.) These developments, however, divert but a 
portion of the flow by wing-dams, and no attempt is made to utilize the 
storage possibilities of Kootenay lake. The chief value of any control over 
the lake level would be in equalizing daily or short period fluctuations in de- 
mand for power and, for this purpose, a comparatively small difference of 
level would suffice. The present developments on the Kootenay river are 
described on pages 163 and 170, and also in the tabulation of power sites. 


* See “Report ona portion of the West Kootenay District,”” by G. M. Dawson, in Report of 
the Geological Survey of Canada, 1888-1889 (Vol. IV) pp. 20, 21B. 
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Plate 20 


set 


CHILCOTIN RIVER 


A.—View looking up valley from point twelve miles from Chilcotin post office. 
B.—Confluence of Chilcotin river and its chief tributary, the Chilko. 
C.—Cafion near mouth of Chilko river. A possible power site. 
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Description of Power Site Tables 

Until recently comparatively little information respecting the water-power 
possibilities in British Columbia was available. As late as 1911, the official 
Year Book of British Columbia stated that : ‘‘Speaking generally, there is no 
subject of economic interest, in connection with the exploitation of the pro- 
vincial resources, concerning which there is less known than the extent to 

_ which water-powers may be rendered available.”’ . 

Owing to the topography of British Columbia and the relatively small 
extent of territory covered by detailed topographic and hydrometric surveys, 
it is practically impossible to make anything like a close estimate of many of 
its water-power possibilities. Both the confines of the watersheds of many of 
the smaller streams and their run-off are unknown. In such cases, any figure 
purporting to give the available amount of power is, at best, only an estimate 
indicating possibilities. 

The “power tables”? contain summarized statistical data regarding the 
water-powers. It is not practicable to indicate all details of information upon 
which the tabular estimates are based, but all available data have been used. 
Effort has been made to keep on the conservative side, and totals for the 
province, based on the tabulated estimates, can only fairly be compared with 

- estimates for other large territories by taking into account the conservative 
character of the deductions. 

The power sites are arranged in five groups : 

I. The Columbia River and Tributaries, north of the international boun- 
dary : This comprises the portion of the province lying between its eastern 
boundary and the watershed of the-Fraser. For convenience, the Skagit 
river and its tributaries are also here included.* 


II. The Fraser River and Tributaries: This includes practically the 
entire area of the great Interior plateau.* 

III. Vancouver Island. 

IV. The Mainland Pacific Coast and Adjacent Islands (except Van- 
couver island): This includes all the rivers north of the Fraser which drain 
into the Pacific. They are dealt with from south to north. 

V. The Mackenzie River Tributaries. 

The power sites are listed in order of ascending the streams, and each main 
stream is disposed of before its tributaries are dealt with. 

The power sites in the Railway Belt are under the jurisdiction of the Dept. 
of the Interior, but are now administered by British Columbia Dept. of Lands. 

Names of certain rivers and creeks vary on different maps. Where deci- 
sions of the Geographic Board were not available, the form given on the latest 

published map was adopted. 

The tables indicate situation, approximate watershed area, possible head, 
_and estimated magnitude of the respective powers. The column of ‘Remarks’t 


*In the Tables of Power Sites in Chapters X and XI, sites on streams in the Railway 
Belt have been indicated by a “}’’ attached to the number. 

_ In the tables it will be noticed that certain descriptive memoranda have been supplied, 
€ven where no estimates of power have been given. Although available data did not, in all cases, 
warrant making estimates, such data, by indicating certain characteristics of these streams or 
Sites, may prove useful. Consequently, such fragmentary data have been recorded, even though 
their inclusion gives the tables the appearance of incompleteness. 
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supplies supplementary information respecting head, rapids, character of 
banks, ownership, etc., etc. 
In the first column is given the name of the stream and the 


Situation situation of the power site. An index number, corresponding © - 


to numbers upon the accompanying map, precedes each power 
or group of powers. 

In the second column, headed ‘Watershed,’ is given the 
Watershed approximate drainage area in square miles. Unless otherwise 

indicated, the figure represents the drainage area above the 
proposed intake of the power site. In other cases, a small ‘x’ indicates that 
the area given is the total watershed area above mouth of stream. A small 
‘y’ indicates that the area given is the watershed area above the outlet of the 
lake. The accuracy of these watershed areas varies greatly, but they have 
been obtained from the best available maps, supplemented by information 
from other sources. 

The maps published by the Geographic Branch of the Dept. of Lands, 
Victoria, B.C., are a great advance upon those published prior to its organiza- 
tion. A comparison with those published but a few years ago discloses many 
changes, due to new discoveries or to more accurate surveys. Other maps are 
in preparation and these will permit of more exact measurements of drainage 
areas. (For list of maps see Chapter VIII.) 

In the southern portion of the interior, and in southern Vancouver island, 
the topography has been well ascertained. Anew map of Cariboo and adjacent 
districts, recently published, covers a large portion of the Interior plateau and 
the Fraser River watershed. In the mountainous districts of the interior, the 
densely timbered portions of northern Vancouver island and of the Pacific 
coast, and in the largely unexplored territory of the north, the figures given 
for areas, except in a few cases where special surveys have been made, must 
especially be considered as approximations. In general, the percentage of 
error is less in the larger than in the smaller areas. 

The column ‘Approximate head in feet’ may give the natural 
Head head, the possible head, or the developed head. The state- 

ments made under the column of ‘Remarks’ must be con- 
sidered in connection with the figure relating to ‘Head.’ Heights of banks 
and distance between them were usually estimated. Distances along the 
streams were generally estimated by pacing or by time. The amount of head 
available is, in many instances, optional, but, for the purposes of estimating, 
it was necessary to select a specific head, and such selections are tabulated. 

Wherever possible, the heads were measured by instrumental levelling, or by 
hand levelling, or with a tape line. In most instances, however, especially on 


rivers with steep gradient, or on those coursing through deep cafions where it is - 


impracticable to proceed along the river bed, the aneroid barometer* was used. 
* Where the aneroid barometer was used by field parties in securing reconnaissance data, a 


5-inch instrument, reading on the vernier to single feet, was employed. Along the coast, it was: 


customary to leave one aneroid at sea level on the survey boat, having it read every hour during 
the absence of field parties. These readings were then plotted to show the variation at sea level 
and, on the same sheets, for comparison, the river elevations were also plotted,—the times being 
carefully noted. Wherever possible, two readings were taken at the same place, either by two 
aneroids, or else by a second reading on the return trip. Consult also How to Use the Anerotd 
Barometer, by Edward Whymper, London, 1891. © 
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In many instances data were supplied in answer to enquiry sent by mail. 
In such cases also allowance must be made for the ‘personal factor.’ Though 
all available data have been carefully sifted, the heads given must be regarded 
as approximations and, frequently, as optional. 


Penance’ In the column headed ‘Estimated horse-power’ the quantities 
Horse-power given represent, generally speaking, the horse-power that could 

be developed at the respective sites, under the given head, and 
when utilizing the mean flow estimated to be available during average low- 
water months. 


Numerically considered, and if developed, a large proportion of the British 
Columbia water-power sites, especially those on the smaller streams east of the 
Coast range or at high elevations, would, on account of low water or ice con- 
ditions, be practically inoperative for one, two, three or more months of the 
year. It is not possible, here, to take into account curtailment of operation such 
as might occur due to winter conditions. Aseach power site comes into a posi- 
tion of real economic importance, means of coping with such difficulties as ice 
will, no doubt, be devised. The Revelstoke plant, on the Ilecillewaet river, for 
example, has been in successful operation for several years. Though, at 
times difficult ice conditions have been met, these have been overcome, 
and each winter the experience gained results in lessened damage and 
interruption. 


With respect to the smaller individual powers, there is not sufficient 
information to permit discrimination but, in dealing with the situation as a 
whole, it has been concluded that, from the standpoint of service, the power 
possibilities of the smaller streams may be regarded, in a preliminary survey 
at least, as on a seven to nine, rather than on a twelve, months’ basis. For 
example, in the case of the city of Nanaimo’s plant, on the Millstone river, for 
six months of the year the water-power is supplemented by steam. The 
utilization of steam, gas, oil and other auxiliary power is a subject which is 
deservedly receiving more and more attention. 


For the smaller streams, therefore, the column giving the estimated horse- 
power must be regarded as indicating, usually, the power for periods less than a 
year. Of course, where storage is available, each power affected thereby 
would have to be specially considered on its own merits. In many instances, 
especially in the cases of the smaller streams, the estimated power could not 
be obtained during part of the year without the utilization of some storage. 

‘On the other hand, at certain seasons, much more power than is indicated 
“might be developed. 


| If, in addition to such general storage facilities as each individual case 
demands, additional means exist for locally storing the flow for perhaps half 
va day, practically double the listed horse-power would be available for the 
‘Temainder of each day. In some of the estimates in the tables, weight has been 
given to known storage possibilities. Such allowances, however, do not neces- 
‘Sarily represent the increased power that might be obtained by a complete 
‘development of possible reservoir sites. 
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Estimated quantities are on the basis of 24-hour power, 80 per cent effi- 
ciency. If comparison is made with other estimates of horse-power giving 
theoretical quantities, then our estimates should be increased 25 per cent. 

Hydro-electric developments in British Columbia, such as those at lake 
Buntzen, Jordan river and Stave falls, would not have attained their present 
commercial serviceability without the employment of storage facilities. With- 
out the knowledge of such storage, which was only obtained after extensive 
surveys and research, any estimates on the same basis as our tables would ~ 
have been lower than the power actually produced under development. This 
fact ig mentioned to show that, if the powers are to be dealt with individually 
and for special purposes, then physical data of a more precise and special nature 
than those resulting from reconnaissance investigations are demanded. Such 
factors as glaciers, snowfields, precipitation of exceptional character and 
amount, and storage possibilities emphasize the necessity for submitting to 
very careful engineering investigation any contemplated power development 
in British Columbia. 


Okanagan river :1 - 


*See Description of Power Tables. 


Dept. of Public Works, 


13 to 3 
aronto 4 e a 31. 
pee 4s to. ME ¥ 11.5 
nS to G ny x 13.5 
mamenG: £0) ad o ME 4 
Tacos w ce 12.5 
Nee: ss ae 25.2 


With reference to the possible water- 
for power, 


*This portion 
x Drainage area above mouth, 
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Area of |Select- 2 
NAME OF STREAM water-| e Esti- 
AND shed in) head| mated 
SITUATION oF Power SiTE square in horse: 
miles* | feet* | Power 
Columbia river—' Big Bend’ : 
tl Revelstoke cafion........... 10,400 |25-30 | 12,000 
2 Twelve-mile, Death and Priest! 
PADIS en ety eee eos 9,520 40 | 15,000 
3 Rapids below Canoe river.....} 8,370 20 6,000 
ame CONG rapids Sin. 2 seentore nie 6,020 | 150]! 30,000 
(Below outlet of Kinbasket 
lake) 
FO Surprise rapids........3...; 5,425 | 100] 17,000 
(Below mouth of Bush river) 
moO = Kitchin rapids.....<,...«2-. 4,170 20 2,500 
(near Beavermouth) 
ime Donalducafions sci eicisiee oie sos. 4,000 20 2,500 
(near Donald) 


SmeOkanagan fallsi 2... ese oe « 2,545 16 750 
Similkameen river : 
9 Rapids 3m. above Keremeos...| 2,960 | 25 ft. 1,000 
perm 
Rapids 10m. west of Hedley. .. 75 2,000 
10 ; Development by Daly Reduc- 

HON CO em swe ite ave:s »..| 2,040 67 1,800 
Princeton to Whipsaw creek..| ....| ...] ..... 
Whipsaw creek to Pasayten 

DIVED ae ie ere ae aie 

11 Rapids and falls 14m. below 

Pasayten river mouth...... 480 2 80 1,750 
3Above junction with Pasayten 

PLVETU Wagers ae eres rarer o cn ia: TGOX|\ 5 see |b ete sees 


{The particulars of the various rapids around the ‘Big Bend’ 
Canada, re Columbia River surveys, 1912. 
of navigation and the report does not specify the best locations for dams. 3 
Geography and Geology of the Big Bend of the Columbia’’ by A. P. Coleman, in Proceedings and Transactions 
of the Royal Society of Canada, Vol. VII (18389), Sect. IV, 
tPower sites on streams within the confines of Railway Be 
_ §Below Kinbasket lake, the water surface profile is as follows : 


From 0 to 14 miles, descends 37.8 feet. From 9 to 10m 
ae “se oe 26. 4“ “ee 


10 to 11 
Sell toil2 
SeL2nbo).ls 
wa ld tons 
“14 to 14 
Se LOntOn 6 
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Columbia River and Tributaries—District No. I 
i li eee 


REMARKS 


Cafion and gorge 5m. long. Dam-site at lower end. 
Head optional. Possible back flooding. 7 


Total drop 40 ft. in about 23m. 
steep mountains. 
rock slides. 


Fall of 29 ft. in 3m. _ Part of this might possibly be de- 
veloped by a dam in gorge 8m. below mouth of Canoe 
river. 


River narrow between 
Banks alternate steep bluffs and 


Descent, 256 ft. in 16m. River is generally less than 300 
ft. wide; many patches of sliding bank and bluffs; 
rapids usually over heavy boulders and rocks. Reef 
rock in bed above Cummings creek, near Yellow creek, 
in Red cafion, and probably at other places. Some pos- 
sible power sites reported ; heads would depend,jon 
height of dam. 


1st drop, 21 ft., in 750 ft. ; 2nd., 14 ft. in 1,200 ft. ; 8rd., 
25 ft. in 5,000 ft. Total fall, 95 ft. in 3.3m. Rocky 
bluffs and gravel benches with reef rock at places,in 
stream. 


9.5 ft. fall in 1,000 ft.; total fall, 24 ft. in 9,250 £oo% 
heavy boulders in bed ; reef rock shows in upper part 
of bed and in bank. 


15 ft. fall in 8,000 ft. At cafion, banks largely bluff and 
almost wholly reef rock ; width at upper end about 
Gout 


a ee 
. OKANAGAN RIVER AND TRIBUTARIES 
= aE ES is = Se OL eS 


Direct fall 8 ft. and 8 ft. head in 150 ft. rapids. Limited 
storage, probably up to high-water mark only in Dog 
lake, and possibly some storage on Okanagan lake. 


Series of small rapids, 25 ft. per m. ; difficult to develop. 


Proposed development by Ashawata Power Co., 70ft. dam. 


Head of 67 ft. developed by dam and 3m. wooden flume. 
Supples power for mines and lights town of Hedley. 
Hedley Creek plant used as auxiliary. (See below.) 
Grade 30 ft. perm. Valley wide in places ; high benches 
to west. 


Grade 75 ft. per m. in narrow, rocky valley ; box cafion 
in places. 


80 ft. fall in 200 ft. 
Grade of 75 ft. per m. ; 


Heavy rapids above and below falls 


reported no good power sites. 


ae Rises 900 ft. in 12m. (G.N.Ry. survey.) 
a EBS URE IEEE DUS CULV CY) i er 


were taken from a report by W. F. Richardson to the 
The survey had reference to improvement 
Consult, also, ‘‘ Notes on the 


Pt. VIII, pp. 97-108—especially 99-102. 


It. 


iles, descends 1 feet. 


“a “ee 2 
9 
“ “ 9 
8 
“a “ 16 


3.6 
8.7 
0.2 
@ “ 
© 
a 
.2 


09 
||Assumed for purposes of estimate, see under column Remarks. 


powers in the Okanagan River watershed it must be remembered that irrigation 


interests are of primary importance. 


The use of a creek for irrigation does not necessarily prevent its development 
but may modify the conditions under which it is useable. 

4In Washington about 260 sq. m., in British Columbia about 220 sq.m. Watershed area above Placer creek. 

of Similkameen also called Roche river. 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


EE eee nnn 


STREAM AND SITE 


Suchumption (Nehumpshon) 
creek : 
12 Rapids and falls at foothills... 


Susap creek : 
13 Rapids and falls at foothills... 


Keremeos creek : 
14 Falls above White Lake road. 


Ashnola creek : 
( Lower cafion 
(1m. from mouth) 
Tipper CALOMU swe iate speleicy «else 
| (6m. from mouth) 


15 


Winters (Sixteen-mile) creek : 
16 Rapids above foothills........ 


Hedley (Twenty-mile) creek : 
17. Dam, 4m. from mouth. ...... 


Stirling creek : 
18 Rapids below forks.......... 


Smith creek : 
19 - Rapids below swamp 


Wulf creek 


Coldwater creek (trib. Wulf) : 
20 Power site just above mouth.. 
(Dam site, 3m. from mouth) 


Hayes (Five-mile) creek : 
2s Cation near mouths. 225. cles 
Red creek (trib. Hayes) : 

22 Falls and rapids near mouth.. 


One-mile creek..............6- 
Summers creek (trib. One-mile) : 
23 Rapids above mouth......... 


Tulameen river : 

S4uy Deaduetorsefalls..g \ icc aac 
(9m. above Tulameen) 

2pm Hilameenerall ss 2s). ate events 
(18m. above Tulameen) 


Granite creek (trib. Tulameen) : 

Pha TRI Gy Cio ye tO Cocpee RERMICRAe ROR ror 

Otter creek (trib. Tulameen) : 

27 South fork of West fork near 

BVOU EH ac yes cts cele, Favela aces. 

Whipsaw creek : 

28 Rapids above mouth......... 

Lamont (Nine-mile) creek : 
(trib. Whipsaw) 

29 Rapids near mouth 


Copper creek 


PASAVLOM L1VOl ctor ccene ty cule sys ensrahee 
Incaneep creek : 
30 Rapids 


Water- 
shed in 
sq.miles 


* 


43 


20 


10 


110 


30 


Small 


45 


140x 


175 


70x 


Small 


90 


16 
40x 
310x 


110 


Head 
in feet 


900 


412 


450 


60 
230 


420 


250 


300 


per m. 


Horse- 
power 


* 


40 


225 


245 


40 


250 


400 | 


320 


1,500 


75 


300 


REMARKS 


a on ee ee 


‘ 


30 ft. direct fall, 820 ft. in 6,200 ft. rapids. Head optional. 
Proposed development by Southern Okanagan Power 
Co. River below power site used by Indians for 
irrigation. 


20 ft. direct fall ; 880 ft.in 6,400 ft. rapids below forks. 


900 ft. fall in 4.3m. above road bridge. Below bridge the 


water is required for irrigation. 

125 ft. fallin 1m. rapids ; steep, rocky cafion. 

260 ft. fallin 1im. Rugged cafion, steep cut banks, in- 
stallation probably difficult. Above forks, main branch 
and South fork flow in narrow, rocky valleys with fall 
of about 75 ft. per mile. 


900 ft. fall in 2m. above foothills ; narrow, rocky valley, 
steep side hills. Below foothills water is used for 
irrigation. 

424 ft. head in 3m. ; developed by Daly Reduction Co. ; 
800 h.p. installed for mining and milling. Power in- 
termittent, creek sometimes dry in winter; steam 
auxiliary. Supplements Similkameen River plant. 
(See above.) Storage possible in Stray Horse lake. 


Grade below forks about 200 ft. per m. ; above, 300-400 
ft. perm. ; narrow rocky valley. Head optional. 


450 ft. in lst m. below swamp, then uniform grade of 
about 200 ft. perm. to mouth. Head optional. 


Reported no power sites ; fall of 800 ft. in 12m. 


Dam 100 ft. high would back up water 2m. giving good 
storage. Below dam-site, 350 ft. fallin 3m. 


Falls 100 ft. per m. for 3m. below Red creek. Storage in 
lakes on Osprey creek. 


1,490 ft. fallin 23m. Proposed development by Similka- 
meen Power Co. Some storage possible above cafion. 


Reported no good power possibilities ; grade 70 ft. per m. 
for first two miles. 


200 ft. head in 1,000 ft. ; a small power possibility. 


60 ft. fallin $m. @ 
130 ft. direct fall ; possible total, 230 ft. 


Narrow rocky valley. 


r No special sites, but small powers 
might be developed. ’ 


A small development proposed on this stream. 


420 ft. fall in Im. above mouth; 100 ft. per m. above. 
Hydraulic sluicing plant installed. 


250 ft. fallin Im. 
Grade of 100 ft. per m. but no good power sites. 


Grade of 75 ft. per m. for 10m. but no special power sites. 


Creek has low grade for 2m. above mouth, then rises 300 
ft. per m. for several miles. Head optional. 


*See Description of Power Tables. | 


_ x Drainage area above mouth. 


STREAM AND SITE 


Reed creek... 


LOVOrs Creek yi. oe eee cds 
McIntyre creek : 
_ 31 Proposed development 


Shuttleworth (Keogan) creek... 


_ McLean creek : 
32 


see eee ewes 


Ellis creek : 
33 North Fork diversion 
Ellis Creek diversion 


eee wees 


fee ee wane 


Penticton creek : 

34 Diversion 9m. from mouth.... 

(Power house, 2m. from 
mouth) 

Shingle (Beaver) creek 


OND Chit Cutie 


Silo) eVelehelele sis ee eb) eee 6 2'a)\2 


Lequille (Wildhorse or Chute) 
creek : 
385 Rapids and falls 


a i ie ae ee? 


Trout creek : 
36 Cajion creek tributary 


_ Peachland (Deep) creek 


ce eee eee 


'Trepanege river : 
37 Peachland Municipal plant... 
(1m. from mouth) 


Lumby (Bear) creek : 
39 Fall 4m. from mouth 


see wee 


Kettle river : 


, Forks. 
41 Cafion 6m. north of Cafion 
City 


Water- 
shed in| Head 
sq.miles| 1n feet 
* * 
Small 
74x 
33 | 300 
perm. 
oT 
65 400 
38 | 1,600 
pee s800 
80 | 2,100 
Small 
Small 
Small 
2,600 
80x 
70 184 
175 450 
115 960 
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Horse- 
power 


* 


90 


225 


85 
350 


500 


60 


700 


500 


Zits 


COLUMBIA RIVER AND TRIBUTARIES—DISTRICI No. I—Continued 


REMARKS 
Hac eS a esl adh ee A I a A A Le 


Water all recorded for irrigation interests and by Stem- 
winder Mining Co. 


Water all recorded for irrigation. 


Southern Okanagan Power Co.’s power site; between 
Sheep creek and 8. fork ; fall of 300 ft. perm. Head 
optional. Near mouth, water is all recorded for irri- 
gation. 


Water required for irrigation. Has small storage at head- 
waters ; 1,200 ft. fallin 4m. 


15 ft. fall ; 350 ft. per m. in box cafion ; water below falls 
required for irrigation. 


Proposed development ; 1,600 ft. fall in 5 miles. 

1,300 ft. head in 5m. Diversion at rapids just above E. 
boundary of lot 3,639. Water below power site used 
for irrigation. 


2,100 ft. fallin 7m. Town of Penticton commenced de- 
velopment but abandoned it as too expensive. Irriga- 
tion storage reservoir, 18m. up. 


100 ft. fall per m. for 10m. ; 200ft. perm. for4m. Water 
diverted 11m. up and carried over a divide into Marron 
lake for irrigation. 


Used for irrigation. 


1,140 ft. fall in 2m., but water all used for irrigation. 


1,000 ft. fallin 1m. and 600 ft.in 1m. Used for irrigation. 


1,000 ft. fallin Im.; 400 ft. in 1m.; 300 ft. per mile for 
4m, Chute lake, elevation 3,900 ft., area 80 acres, 
affords storage. Water rights held for irrigation. 


Proposed small development by Summerland municipal- 
ity. 


Small creek used for irrigation. 


iSmall lighting plant ; 184 ft. head developed by 6 ft. dam. 
All water used at low stage. Proposed to construct 
50 ft. dam to give limited storage. Total possible head 
about 290 ft. 


| : 
700 ft. fallin 5m. All water used for irrigation. 


450 ft. head in 2m. rapids; dam 10m. from mouth ; 
power-house 12m. from Kelowna ; initial development 
1,000 h.p. ; ultimate development 2,000 h.p. Power 
for pumping for irrigation, also lighting of Kelowna. 


Direct fall 35 ft. ; 960 ft. head in 5m. Proposed to de- 


velop power here. Water mostly required for irrigation. 


KETTLE RIVER AND TRIBUTARIES 


260 


156 | 


30 


‘*See 


Description of Power Tables. 


Rs Drainage area above mouth. 


4,000 


ae era ee EL ae ete WO ae 


Natural head of 120 ft. in 4m. ; series of rapids and fallsfin 
gorge ; dam 36 ft. at head, 700 ft. rock cut and 4003ft. 
tunnel to 7 ft. diam. steel pipe; 3 turbines of 1,300 h.p. 
eaca; auxiliary to Bonnington Falls plant. Power used 
at Grand Forks, Phcenix and Greenwood. 


Direct fall 10°5 ft. Possible total head, by dam and 1,500 


: ft. flume, 30 ft.§ 


t = Canada about 2,870 sq. m., in United States about 730 sq.m. 
stveport of Minister of Lands, British Columbia, 1913, p. D166. 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


ee 
_————————————————————— TUES 


STREAM AND SITE 


Sutherland creek :t 
(trib. Christina lake) 
42 


Granby (North fork Kettle) river: 

43 Development at Grand Forks. 

(Granby Mining, Smelting & 
Power Co.) 


Boundary creek : 


44 Greenwood City development. 


(Boundary falls 5m. from 
mouth) 


Westkettle river : 
(Cafion north of Wilkinson 
45 creek 
Fall, 3m. above Lot 1,235 (8). 


Rapids and falls near mouth.. .| 


REMARKS 


Bot Head | Horse- 
sq.miles| 12 feet] power 
ae - - 

30 | 850 350 
| 950} 30) 700 
| 

150} 130| 180 
| 165 40 120 

++ | . 60 150 


Small rapid mountain stream, 850 ft. fall in 2m. 


About 700 h.p. generated for power and light at Granby 
smelter. 


Dam 24 ft. high, 30 ft. long ; 250 h.p. generated for light- 
ing Greenwood. 2 Doble wheels. 


Possible 40-50 ft. dam in deep, narrow, rocky cafion.§ 
Direct fall 25 ft., in deep, rocky cafion, 20 ft. wide at falls.§ 


PEND-D’OREILLE RIVER AND TRIBUTARIES 


Pend-d’Oreille river :|| 
46 Waneta Power site 
(near mouth) 

Nine-mile falls 
Site at Fifteen-mile creek 
Dam site near mouth Salmon 


Salmon river :3 
(trib. to Pend-d’ Oreille) 
Peas just above mouth 
50 


a1 { 


Sheep creek and Wulf creek : 

52 Development by Queen mines 
Sheep creek 
Wulf creek 


sseee 


Rapids and cafion for 3m. 

DOVE LOUGH kes leiers cattery stee 
Rapid 13m. south of Hall 
Rapid 1m. north of Hall 


Sheep creek : 
52 Development by Kootenay 
Belle gold mines 
(Rogers Syndicate) 


Upper Sheep creek : 
52 Development by Mother Lode 
Sheep Creek Mining Co...... 


Fawn creek : 
(trib. to Sheep creek) 
53 Nugget Gold Mines 


Erie creek (North fork Salmon 
river) : 
Rapids 1m. above Erie 


54 {Rapids 24m. above Erie 
Rapids 34m. above Erie 
Totalineowm ject e ale leet 
Mining development 


Beaver creek (near Ymir) : 
Mining development 


*See Description of Power Tables. 


25,8201 


25,810 
25,810 


25,290 


87 
27 


10 
10 


"66 


475 | 


100 


44 
47 


130 


660 


73,000 


32,000 
34,000 


50,000 


375 


300 


150 


* "500 
250 


200 


100 ft. might be developed by 60 ft. dam in rocky cafion ; 
balance of head in $m. of rapids below. Head optional. 


30 ft. rapids in about 1,000 ft.; rocky box-like cafion 40- 
50 ft. deep. 


Proposed diversion on lot 9,282. This site includes a. 
30 ft. rapid in about im.; rocky banks 25 ft. high. 
30 ft. rapids in about }m.; rocky banks. 


Creeks combined for power; 260 ft. head from Sheep 
creek by 6,000 ft. flume and 450 ft. head from Wulf 
creek by 5,000 ft. flume. Six Peltons installed. Water 
rights recorded for 400 inches from both creeks. 


130 ft. head in about $m. 


4,500 ft. wood pipe up one fork ; 2,100 ft. wood pipe up 
ae fork, and 7,000 ft. steel pipe. Pelton wheels, two 
ams. 


1,300 ft. fall in 4,500 ft. rapids, head of rapids 1m. from 
mouth. 


30 ft. head in 4m. above Erie; balance in $m. rapids ; 
rocky banks. 

170 ft. in 14m. rapids ; rock banks 20 ft. high. 

90 ft. in lm. rapids ; rock and gravel banks. 

a, b and c combined give head of 340 ft. in 35m. 

250 h.p. developed at certain seasons for Second Relief 
Mill mine ; flume 2m. long. 4 


200 h.p. developed at certain seasons for Dundee mine. ¢ 


{Report of Water Rights Branch, British Columbia, 1914, p. H18. 
§ Report of Minister of Lands, British Columbia, 1913, p. D412. é 
||River runs in narrow rocky valley with a total fall of about 400 ft. in the 16m. in B.C., or 25 ft. per mile, most of 


which is reported developable by dams. 


1Watershed: Area in the United States 24,630 sq.m. 


lop: In first seven miles above mouth it rises 34 ft. per mile ; total rise 235 — 
ft. There are not any distinct falls of over 10 ft. in height, but, in several places, lesser falls occur in close proximity. 
The most favourable power sites are above indicated. The head varies with the stage of the river, the difference 
between high and low water being in places over 20 ft. 


(See page 205.) 


In British Columbia 1,190 sq. m. 


2This head would affect the level of the water at the international boundary. 


3For profile see Annual Report of the Minister of Lands, British Columbia, for 1912, p. D139. 
4 Water Resources Paper No. 8, pp. 44 and 45. 
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QUESNEL RIVER 


A.—Showing typical ‘cut banks’ and country below Forks. 
B.—Typical stretch of river below Forks. Note recent slide. 
C.—First rock cafion and power site. About twenty-one miles from mouth. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet} power 
a * * * 
- Ymir (Wild Horse) creek : 
(trib. Salmon) 
55 Fall and rapids near mouth... 39 | 340 300 |Fall of 30 ft. ; head of 340 ft. in 2m. above mouth. Rock 
ta and gravel banks at head of rapids. Head optional. 
eMining plant .c<.. scsi cress See. ae 150 |150 a developed at certain seasons for Yankee Girl 
mine. 
Beaver creek (trib. to Columbia 
near Sayward) 
pore ATOLLS ete fatoleteteletevoletel lala 90 30a 50 |30 ft. rapids in 4m. ; rock banks 15-20 ft. high. 
POCOMGTADICSs a Merce es a Meavsts 1306 250 |130-140 ft. rapids in about 14m. Low gravel banks ; 2 ft. 
56 ; : irrigation dam here. 
enbindarapids insects sie e.clers<.: i acers 90c 175 |90 ft. rapid in about $m. ; rock banks. 
Beaver Creek falls........... Mie 64d 125 |Falls at G.N.Ry. bridge ; high rock banks and cafion. 
Total head available in 3m... 85 300 600 |a, b, cand d might be combined to give 300 ft. head in 3m. 
Violin creek (near Trail) : 
57 Proposed development....... Small 100 ae Beene: tp. 8; 100 ft. head possible ; storage in Violin 
ake. 


, KOOTENAY RIVER AND TRIBUTARIES, INCLUDING TRIBUTARIES TO KOOTENAY LAKE 


Kootenay river : 
58 Rapids near mouth.......... 19,450§| 30 | 20,000 |29 ft. in lst m. rapids; 14 ft. in 2nd m.; head in 2m. 
43-48 ft. Banks, low, rocky and narrow. Proximity of 
C.P.Ry. tracks might limit development. 

Boe and, Cutirapids:. 5.26.00. 0 19,400 17 | 10,000 |17 ft. fallin 4 to 3m. ; sand and gravel banks wide apart ; 


probably difficult to develop. 

{Stones BS VLOS ye ere do oeieiole. + eee 80 | 50,000 |Direct falls of 25 ft. and 11 ft., total head 80 ft. in 14m. 
(Slocan Junction Upper & Low- from bottom of Lower Bonnington falls to pool at Slo- 

er Cafion falls and rapids) can Junction. 
Lower Bonnington falls...... Ae 34 | 22,000 |34 ft. working head at plant No. 1, West Kootenay Power 

and Light Co. 

||60; Rapids between falls......... eee 10 6,500 |10 ft. in 4m. rapids ; rock banks. 

Upper Bonnington falls....... 18,000 70 | 45,000 |Partially developed by Nelson municipality and also by 


W. Kootenay Power and Light Co. Wing dams. (See 
pages 170 and 208.) 

Upper Bonnington falls...... areas 52 .... |Head varies from 40-65 ft., average about 52 ft. De- 
(Nelson Municipal Plant) . veloped by wing dam. (See page 163.) 


R@oraeliynm falls... shi.ie cece sle's Saree | LO 6,000 |7 ft. fall in short distance ; rock banks. 


1 Beasley caDplG sis aye aiers<t sieve avers ea 6,000 |6 ft. fall in 600 ft. ; narrow rock channel. 
Machumirapids. ss. tsace css: Mee ats ec chons .... |5 ft. fall in about 300 ft. rapids ; gravel banks. 
Granite rapids: $2..:0'...22../¢ 17,950 17 | 10,000 |11 ft. fall in 300 ft. ; head of 17 ft. might be developed. 


62 Dam site, 3m. below mouth of 
Wiens ahao alec eee eae oe eer 1,900 25 1,500 |Rock cafion about 600 ft. wide ; banks about 200 ft. 
| high ; head optional. 

63 Dam site about 37m. above : 
@amal flatiiea cists adie oyele rec 1,050 15 450 |River 150 ft. wide ; east bank 170 ft. high ; west bank 35 
ft. high. Head depends on height of any proposed dam. 
Slocan river : | 
MEN Tat PAD sees: oth sc a.ctem erkce one 1,300 25 850 |20 ft. head in 2,000 ft. rapid ; high rocky banks on west 


64 (1m. above mouth) side : rock and gravel on east ; possible dam site. 
Og gin GSMs ss scree ersiays os 1,300 6 200 |British Canadian Lumber Co. ; 6 ft. dam has at times 
(3m. from mouth) been washed out. Light gravel and sand banks. 

Ghee Winlaw dam site. ........... 900 6 150 |Rocky banks receding gently. Proximity of C.P.Ry. 


(4m. south of Winlaw) tracks might limit development. 


Little Slocan river : ; 
First rapids and falls. ........ Slee 100a| .... {Fall 21ft. ; 73 ft. rapids, all in 800 ft. ; high rocky banks; 
(Lower cafion) | fall at head of cafion. 

Rapids between cafions...... Sahate 120b) .... (120 ft. in 14m. ; banks, gravel and sand. \ 
66 ) Upper Cafion falls........... teks 95c| .... |Two falls ; 63 ft. in 150 ft. and 32 ft. direct fall ; dam-site 
at head of upper falls ; rocky banks gently receding. 
OCALA Qa eres crc isis ce cial 160 315 1,200 |a, b and c might be combined to give total head of 315 ft. 
Intake about 24m. above First East fork. 


First East fork : : 
67 First rapids and logging dam. 100 25 75 \|Low gravel banks; dam 8 ft.; 20 ft. head in 3,000 ft. 
(4m. above mouth) rapids. 


*See Description of Power Tables. 
Water Resources Paper No. 8, pp. 44 and 45. 
§Area of watershed in British Columbia = 14,550 sq. m. 


~ In Montana 3,825 : “ 
inldaho 1,075 } In United States = 4,900 


Total area above mouth =19,450 ‘* 


. Note—The various heads available at or near Bonnington falls might be combined in different ways. The greatest 
head that could be developed would be about 200-220 ft. from above upper Bonnington falls to the pool at Slocan 
Junction, a distance of about2m. (For profile see Annual Report of Minister of Lands, B.C. for 1912, page D137.) 
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STREAM AND SITE 


Lemon creek : 
Birst: Tapids cy vieckespeiere eats ake |< 
(14m. above mouth) 
Second rapidswers sess aes el 
68 4 (2im. above mouth) 
Rapids anicanon musi. chen ees 
(5m. above mouth) 
otal aa sia) se MONG A tse os rier 


Gwillim creek : 
69 Cascades 4m. from mouth.... 


Springer creek : 

PATStATAD I Sitesi ulus exdievene ae) s)he 
(1m. above mouth) 

uae La Ay, issih eels sees, bos 8 
(Springer creek cafion) 

LOMAS CONG PADIGS eyaiets ham «ie.el Cele eie > 
Second. tall tira rempne centres 
RhinGura pid taeetse s evs of tivs stots 
barr all Ser tte terete eros ates 


Enterprise (Ten-mile) creek : 
71 Mining development......... 


Four-mile creek§ (near Silverton): 


72 Mining development......... 
(intake 2m. above mouth) 


Granite creek : 
(trib. Four-mile creek) 
73 Mining development......... 


New Denver lighting plant... 
74 4 (intake 2m. above mouth) 


Carpenter creek : 
[ae in 2m 


South fork Carpenter creek: 
75 Mining development 


Sandon creek : 
White creek : 
Miller creek : 
Tributary creek : 
75 Mining developments........ 
Payne and Reciprocity creeks : 
75 Mining development 


Last Chance Slide creek : 
75 Mining development......:.. 
Weesandy (Sawmill) creek : 
76 Falls 500 ft. from mouth 


Wilson creek : 

(Hine Gramid i eeunte yn deen ds 
(13m. above C.P.Ry. bridge) 
econdinapid/a- sane eee 
(53m. above mouth) 


Su. Wailsonvereek falls. 4)... ance 
tm. above lst West fork) 


‘East fork Wilson creek : 
Mining development 


Second East fork : 
79 Rapids }m. above mouth..... 


Fitzstubbs creek (First West fork) 
80 Rapids 24m. above mouth.... 


rarer Head | Horse- 


sq.miles| 19 feet} power 


* 


58 


30 


“15 


45 


60 
60 


260 
230 


120 


* 
120a 


1155 
230c 
465 


110 


100a 
35b 
28c 
19d 
10e 


13f 
205 


160 


84a. 
350 


20 


80 
100 


100 


* 


600 


75 


are 


150 


1,000 


REMARKS 


120 ft. in lm. rapid ; low gravel banks. 
115 ft. in lm. ; rocky banks ; low dam possible. 


230 ft. in 14m. ; rocky banks ; dam might be placed at 
head of cafion. 7 
a, ee c might be combined to give head of 465 ft. in 

43m. 


110 ft. in 500 ft. rapid ; rocky banks. 


100 ft. fall in 3,000 ft. rapids ; rocky banks at upper end. 
Direct fall, high rocky banks. 


28 ft. in 600 ft., rocky banks. 

Direct fall, rocky banks. 

10 ft. in 600 ft. y 

Cascades in 50 ft. 

Dam might be placed at head of cafion to control head 
(including a to f) of 205 ft. in 14m. 


150 h.p. developed at certain seasons for Enterprise mine. 


160 ft. head developed by short tunnel and 3m. ditch and 
flume ; 20-in. C.I. pipe ; 5-ft. Pelton wheels. Supplies 
power to Standard and Hewitt mine. About 1,000 h.p. 
developed at certain seasons. 


500 |24 x 24-in. flume, 3,900 ft. long ; steel penstock 1,500 ft. 


Several Pelton wheels. Van Roi mine obtains about 500 
h.p. from this creek at certain seasons.f 


80|||Timber dam 16 ft. high, developing head of 84 ft. 


500 


700 


350 ft. head (including a) can be obtained in 2 miles. 


About 700 h.p. is obtained at certain seasons for the Ruth, 
Noble Five and Ivanhoe mines. { 


Over 200 h.p. is developed at certain seasons for the Won- 
derful and Slocan Star mines. { 


300 h.p. developed at certain seasons for Payne mine.{ 
50 h.p. developed at certain seasons for Last Chance mine. 
Fall 20 ft. ; operates small saw-mill. 


80 ft. in 14m. rapid. 
rocky banks. ; / 

95 ft. in 1im. rapid ; rocky banks; dam-site at head of 
rapid. 


100 ft. in 500 ft. of falls and rapids ; dam site 200 ft. above 
falls ; high rocky banks ; further head of 80-100 ft. in 
1m. rapids below. 


Dam possible at head of rapid ; 


150 h.p. developed at certain seasons for Monitor-Ajax 
mines. t 


130 ft. in 4m. rapid ; 10 ft. dam possible. 


70 ft. head in 3m. ; falls and rapids in cafion ; 10 ft. dam 
possible. 


$s A SBA Se ee ee CE ee yee ea Pes eb ee | ee ee I ee bee A 


*See Description of Power Tables. 


{Water Resources Paper No. 8, pp. 44 and 45. 


. 


§$See Annual Report of the Minister of Mines, British Columbia, 1911, p. 147. 
|| H.p. of one unit installed. Operates about 12 hours per day. 
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ee eee 


Water- ? 
STREAM AND SITE shed in| Head | Horse- REMARKS 
’ sq.miles| 12 feet] power 
Second West fork : ~ 53 * 
81 pepide 1m. above mouth..... ete 60 65 |60 ft. head in jm. ; rocky banks ; 10 ft. dam possible. 
Rapids 33m. above mouth.... 45 35 40 |36 ft. head in 909 ft. rapid in cafion, possible 10-15 ft. dam 
at head of cafion. 

Cottonwood creek (near Nelson): 

82 Fall and rapid in cafion...... 16 190 100 j|Old dam with pipeline, at head of rapids. Drop in box 
cafion 186 ft. in 550 ft. from top of old dam ; also 47 ft. 

Give-out creek : in 2,100 ft. rapid below cafion. : 

(trib. to Cottonwood) 
BZ NLinin s plants alec east e ©. 20 |Formerly used to operate 10-stamp mill. 
Oe a a a I a a ET he ed fel Ne ee ST ne 5 
TRIBUTARIES TO KOOTENAY LAKE 

Kokanie creek (trib. West arm) : 

83 Mining development......... 200 |200 ed developed at certain seasons for Molly Gibson 
mine. 

Coffee creek (near Ainsworth) : 

Samim Sol aIIG NS was cote) ccerelereese.« 39x| 107 150 |Plant operates air compressor. 580 h.p. developed at cer- 
tain seasons. 

Cedar creek (near Ainsworth) : 

BSS MevLining plant:. ..¢o...d hese « 500 |500 h.p. developed at certain seasons for No. 1, Highland, 
Maestro and Silver Hoard mines. t 

Indian creek (near Riondel) : 

Some Mining plant. =cicesastade oes 750 250 |250 h.p. developed at certain seasons for Bluebell mines. t 

Fletcher (Bjerkness) creek : 

(trib. to Kootenay lake) : 

87 Mirror Lake Elec. Light Co... 4 150 25 |150 ft. in 1,300 ft. rapids. Small development for supply- 
ing light, ete., to fruit-growing settlement; 100 miner’s 
inches applied for ; 36 in. Pelton and 35 k.w. generator 
installed. 

Kaslo creek : 

' 88 Kaslo power plant........... 165 42 250 |42 ft. fall in 1,400 ft. rapids. Concrete dam 10 ft. high ; 
: (intake 14m. above mouth) 42 in. wood-stave flume. Record for 2,000 miner’s 
inches. 250 h.p. installed. 
_ Twelve-mile creek (trib. Kaslo) :/ ? F zi 
moomeviining plantie.s2a.cciese osc 200 |200 h.p. developed at certain seasons for Utica mine. } 
_ Whitewater creek (trib. Kaslo) : . ; 
mmso) Mining plant. ....5.....s6e6 200 |200 oe developed at certain seasons for Whitewater 
mine. 
_ Campbell creek : f ’ as 
90 Rapids in rock cafion........ 46 110 230 |114 ft. in 1m. cafion, 30 ft. wide, precipitous walls 50 ft, 
(13m. above mouth) high. 
Pry river : j : : 
First rapid (jm. from lake)... 70a 70 ft. in {m. rapid ; rocky banks. 
First fall (;m. from lake)..... 11b Fall 10 ft. ; rocky banks and lower end of cafion. 
Second rapid (above First fall). 37c 37 ft. fall in 500 ft., rocky cafion. 
Second fall (above Second ra- : ; ie 
DG) emitter hae ono 25d Fall in rocky cafion, 
Third rapid ($m. from lake)...} .... 69e| .... |70 ft. in 800 ft. rapid ; end of rocky cafion. 
PROvAlInE sm ase ee 180 | 212k) 1,750 |Dam could be placed at head of cafion to secure total head 
of 212 ft. Gncluding a to e) in about 4m. 
Rapids, head 1m. from lake... 74s 74 ft. in 7m. rapids ; rocky banks. 
Rapids, 2m. from lake....... 250g 250 ft. in about Im. ; _rocky banks. 
Rapids, 3m. from lake....... 150h 150 ft. in about lm.; high gravel and clay banks on north, 
sand and gravel on south. : 
Rapids, 33m. from lake...... 1207 120 ae Aye rapids ; loose rock and gravel banks ; big 
mud slide. 
Total head in 33m........... 175 | 800 6,500 |Total possible head in 3$m. (including k) about 800 ft. 
_ Davis creek : F . . d 
92. Fallsin rock cafion.......... 15 175 100 |20 ft. direct fall, with $m. rapids, gives 175 ft. head from 
; ({m. above mouth) soniot falls to creek mouth. Rocky cafion, precipitous 
; walls. 
Hamill creek : ‘ : P 
93 Rapids in rock cafion........ 90 |250- 125 {310 ft. in 2}m. rapids ;_ cafion walls of limestone, 40 ft. 
7 (53m. above mouth) 300 wide and 60 ft. sheer. 
Cooper creek : i 
iy Old dam at foot of cafion..... 115 13 50 |Old dam, formerly used for placer mining. 
(1m: above mouth) : : 
MaNITCAMOMNs +4 4 Assis wwisie aie 110 85 350 |Box rock cafion, 40-80 ft. deep, fall 15 ft. with possible 
(14m. above mouth) head of 85 ft. in 4m. Glacial stream. 
___ Lardeau river : ; 
Mmevo) Damsite,...........ceeeee. BSB. ee. .... |Small head might be created by dam, probably flood land 
Ne (14m. south of Poplar) and C.P.Ry. track. 
eae Nest eee Eee ee ee ee a a ee) 


*See Description of Power Tables. 


jwex Drainage area above mouth. 


mr Water Resources Paper No. 8, pp. 44 and 45. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet] power 
Tenderfoot creek : > s i 
96 Cafion $m. above mouth..... 20 20 15 |20 ft. fall in about 600 ft. rapid ; rocky cafion. 
Abramson creek : 
97 Rapid 2m. above mouth...... 13 60 30 |60 ft. Aap in 1,000 ft. rapid ; rocky banks; 10 ft. dam 
possible. 
Glacier creek : 
(trib. to Trout lake) * 
IMcPhersomidam=!.. 5. 4)s026.4.% 115) 325 100 |325 ft. head in 2,700 ft. lume. Timber dam of 4 ft. ; used 
(about lm. from Trout Lake for lighting Trout Lake City, and running small shingle 
98 city) mill; 50 h.p. installed, record for:1 sec.-ft. Power 
plant near mouth. 
Possible total head.......... t wetes | 16000 250 
Lardeau creek : ; 
Hurst MADICS pe aero: meets wee 140a| .... |140 ft. head in Im. rapid; dam about 15 ft. high at 
(1m. above mouth) head ; high rocky banks. 
Secondorapidsmaeces aees sane Ahoh: 70b} + .... |70 ft. head in 3m. ; high rocky banks. 
(14m. above mouth) 
Soy i eveyolnehortclsied yin Ae SEG oe Sieh 110c] .... |110 ft. in $m. rapids ; high rocky banks. 
(24m. above mouth) . 
Hourthirapidsmen a saer itis ie .... | 200d} <... {200 ft. in 1jm. ; rocky banks. 
(Head at Ferguson) ' , 
Total head in 43m........... 110 | 520 2,000 Combine, a to da total head of 520 ft. in 44m. might be 
obtained. 
South Fork rapids........... slevarte 160 350 |160 ft. fallin 13m. rapid ; rocky and gravel banks. 
100 (Ferguson to Five-mile mine) - 3 : 
Five-mile plant on South fork. 60 130 275 1130 ft. in 3,800 ft. flume ; timber dam 4 ft. high ; record 
(about 2m. from forks) 1,200 miner’s inches; 120 k.w. generator.{ ; 
101 Ten-mile plant on South fork. 40 98 150 |30 ft. fall; total head 94 ft. in 4,000 ft. flume. Timber 
(at Ten-mile) dam 4 ft. at head of fall ; 2 Pelton wheels driving air 
compressor. 


Ferguson creek (North fork) : 
102 Cajion 1m. from confluence... 46 60 100 {60 ft. in 800 ft. rapid ; high rocky banks. 


Trout creek : ‘ 
(trib. to Trout lake) 


103 Falls about 33m. from mouth. 20 40 30 |Undeveloped creek ; flat and marshy up to falls of 40 ft. 
Lower Duncan river...........| 1,8458] .... ....  |Said to have no power sites. 
Duncan rivera seen. see oes (how |) BG Ox .... |Said to have no power sites in lower reaches. 


Glacier creek : 
(trib. to Duncan river) 


LOteHall’andirapids cet sak eres 80 450 1,700 |110 ft. fall in 500 ft. rapid ; total 450 ft. in 2m. cafion. 
(between bridge and 3m. up First mile through bottom land ; above cafion, valley 
stream) wider with easier grade. Glacial stream. 

Howser creek : ‘ 

105 Rapids in first 14m. of cafion. . 180 290 2,350 |290 ft. in 14m. rapids ; above cafion creek widens. Glacial 

stream. 

Reno creek (or Hast river) : : 

106:Rapids in cafion, 4m. long.... 25 200 220 |Cafion 4m. from mouth ; descent about 200 ft. per mile. 

Hall creek : sae 

107 Rapids in cafion below bridge. 15 500 275 |150 ft. fallin 4m.; fall 500 ft.in 14m. Stream on bed 


rock. Glacial stream, more head higher up. 
Midge creek : 


108 Rapids Im. above mouth..... 100 50 180 |50 ft. head in 700 ft. rapids and 3 small falls ; rocky banks, 
dam-site at head of falls. More head in next mile 
upstream. 

Cultus creek : : 

109 Cultus Creek falls.......... 65 135 320 |Fall of 35 ft. ; 100 ft.in 4m. rapid below. Steep granite 

(33m. from mouth) banks. - 


TRIBUTARIES TO KOOTENAY RIVER ABOVE KOOTENAY LAKE 


Goat river : 


110 Cafion near Erickson....... 420 100 1,150 |Cafion said to afford good power site ; head optional. || 
Cafion about 2m. below Cam- 
ELON Creek via aire aes aane 15a 60 |a and b might be combined by 1}m. of flume, and ad- 


; ditional head obtained. 
111 {Cafion about jm. below Cam- 


BEONNCY OOK tackeysthensctesieioueete 15d 60 
Rapids 4m. above Cameron f 
CPCCA Innes now 100 200 |Succession of small rapids; 100 ft. head might be ob- 


tained by dam and pipe line ;_ bed rises rapidly, giving 
succession of small powers for distance of 2 miles. 


a Sr a a eS SS 


*See Description of Power Tables. 

tSee Report of Geological Survey of Canada, Vol. 15, p. AA68. 
§Drainage area north of Kootenay lake. 

|| Water Resources Paper No. 14, p. 386. 
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STREAM AND SITE 


Moyie river : 
; Logging dam near Ryan..... 
mit?) Logging dam.......%40.... 
: (near Irishman creek) 
i SmeicoOg ring dark cos eslees 
(14m. below Aldridge) 
(Suggested development..... 
(near Nigger Creek flat) 

114 
Suggested development..... 
(near Old China Bar) 


_Phillipps creek : 
BION COASCACC.. aiecad cde h especie ecie 
(1}m. east of Roosville)... 


"Linklater creek................ 


Gold creek : 
116 Dam site 3m. above mouth. . 


_ Elk river : 

117 + Phillipps Bridge dam-site.... 
; (6m. south of Elko) 
Dam-site south end of cafion. 
(8m. south of Elko) 

ExLx River cANON— 


118 Seconatfaliiweaer jue oe. 


IPO ELSI wrcteets hisicnecrerehele cs 
(upper pool to lower pool) 
Dam-site at highway bridge. 
(1m. above Michel creek) 
120 Dam-site below Bingay creek. 


Dam-site at First Elk lake... 
Dam-site at Second Elk lake. 


119 


Wigwam river : 

; (Dam-site 1m. from mouth... 
122 

Rapids about 4m. from mouth 


Lodgepole creek : 
123 Rapids 2m. above mouth.... 


; Lizard creek : 
124 Rapids Im. from mouth..... 


Fairy creek : 
125 Fernie water supply........ 


‘Michel creek : 


Cummings (Wilson) creek : 
_ 127 Dam-site 1m. from mouth.... 


-Fording river : 
Mopephine falls: =: oa./.06. <6 
(8m. from mouth) 
Cafion above falls.......... 
(Total head in 3m... 221221! 


SeBig (Porcupine) creek : 
129 Falls 6m. above mouth...... 


; “128 


sem Head | Horse- 


sq.miles| in feet] power 


* * * 
380 8 50 
360 8 50 
280 8 40 
280 100 
20 400 100 
60x 
345 35 100 
1,800 50 3,500 
1,480 80 4,000 
24a : 
73b 
13c 
19d 
1,480 170 | 10,000 
920 |10-15 500 
360 |15-20 250 
10 
40-50 
310 65 350 
300 100 600 
55 |50-100} 80-100 
20 80 30-50 
250 50-75 
220 80 650 
150x|30—50 
58 80 |150-200 
62 60 {100-150 
30a 
ate HOG euset 
175 100 600 
60 60 |100-150 


REMARKS 


East Kootenay Lumber Co., 8 ft. dam; low banks. 
East Kootenay Lumber Co., 8 ft. dam ; low banks. 


East Kootenay Lumber Co., 8 ft. dam ; low banks. 
Held by Upper Moyie Electric Co. High rocky banks ; 
possible dam 30 ft., might be raised to 70 ft. ; pipe line 


about 1m. would give head of 280 ft. 
Old China Bar possibility included in Nigger Creek site. 


Drop of 325 ft. in cascade; 55 ft. fall in 4m. rapids. 
Possible 20 ft. dam at head in rock cafion. 


Said to have no power possibilities ; used for irrigation. 


Rocky banks 40-50 ft. apart, 200 ft. high; possible dam- 
site, also small reservoir possibility. 


Rock cafion, banks over 100 ft. high ; head of 30 ft. in 
3,000 ft. of rapids and by possible dam 25-35 ft. 

Fall of about 60 ft. in $m. rapid ; head might be increased 
20-40 it. by a dam. 


Direct fall ; rock cafion for }m. above ; banks 100 ft. high. 

Rock cafion 70 ft. in about 1,500 ft. rapids between falls. 

Irregular falls divided by rock island. 

peer cee at head of rapid; 19 ft. fallin about 800 ft. 
rapids. 

This 170 ft. takes in whole cafion including a, b, c and d. 


Rocky banks 20-30 ft. high. 


High gravel banks on west ; banks on east 15-25 ft. high ; 
fall of about 20 ft. in 4m. 

Head might be created by dam at outlet of lake; rocky 
banks in places, gently receding. 

Fall of about 50 ft. from 2nd lake to Ist lake ; 20ft. dam 
possible at outlet of lake. Lake reported 2 sq. m. area ; 
glacier at west end. 


Information indefinite. 


60 ft. fallin Im. ; high rock and gravel banks on south 
and rock banks 60 ft. high on north. Possible 20 ft. 


dam. 
100 ft. fallin about 1}m. Gravel and rock banks, high and 
sheer on south side. Irrigation dam proposed here. 


Good banks ; fall of about 100 ft. in 1m. 


80 ft. fallin Im. ; rocky banks 150 ft. apart, 40 ft. high. 
Town of West Fernie claims 900 miner’s inches. 


Concrete dam 8 ft. high. Head from crest of dam to river 
mouth 250 ft. 


Low dam possible ; high rocky banks on south side ; low 
gravel banks on north side ; 80 ft. rapids in about 14m. 


250t/There are dam-sites on this fork ; fall about 50-60 ft. per 


mile. 


70 ft. fall in 1m. might be increased 20-30 ft. by dam ; 
narrow rocky valley, high cliffs. Several dam-sites be- 
tween here and South fork below. Care not to flood 
railway tracks. 

Low dam might be erected ; fall about 65 ft. per m. ; 
other sites further upstream. 

Falls of 30 ft. in several breaks; small rapid below ; 
shale banks about 60 ft. high. ‘ 

Rocky cafion and high banks ; 50 ft. fall in 4m. rapids. 

With dam,and combining a and b, head of 100 ft. possible. 


Rocky cafion below falls ; dam might be built above falls 
and more head obtained in rapids in cafion. 


rc 


*See Description of Power Tables. 


wa veral sites where 100-250 h.p. might be developed. 


x Drainage area above mouth. 
; : 
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*See Description of Power Tables. 


Water- 
STREAM AND SITE shed in| Head | Horse- 
sq.miles in feet] power 

Aldridge creek : Es * * 

130 Rapid lm. above mouth..... 20 7O | 50-100 

Bleasdell creek : 

.131 Rapid lm. above mouth..... 45 75 |150-200 
perm 

Sand creek : 

Daly dam 2m. above C.P.Ry. 
DPIC Se ae ttc ae cacao 49 25 25-50 
Falls in rock cafion......... AT 110 |100-150 
132 {(4m. above C.P.Ry. bridge) 
Old dam 6m. above C.P.Ry. 
bridge. Bae eens. Set isey alt 43 10 

Bull river : 

Malisnin, Canonue\ 35s ade set are 273a 6,100 
(8m. above mouth) 

133 4 Rapidsin Canonsu:..... 42.66 nari 40b 900 
(4m. above mouth) 

Rapids 54m. above mouth... 625 150 3,500 

Iron creek : 

134 Dam site +m. below South 

Porksatas $\ Sion ne Pisecketee sacs 20 100 30-50 

Dibble creek : 

135 Rapid 2m above mouth.....] 5... 20 10 

Van creek : 

1386 Rapid and cafion }m. from 

MO Ut be! Bate stele eek heres Sy ae 20 10-15 

Little Bull river : 

137 Fall and rapid 2m. above 

TOUS Py ceeaiicus ten /cae eats 15) 90 10-15 

Wild Horse creek : 

138 Rapids 4m. from Fort Steele. 65 100 15-20 

St. Mary river : 

139 Dam site 2m. above Mission. 850 20 600 

140 Wycliffe dam-site.......... 825 30 900 
(1m. above Wycliffe) 

141 Marysville dam-site........ 655 50 1,200 
(1m. above Marysville) — 

142 St. Mary Lake dam-site..... 500 20 400 
(4m. east of lake) 

Perry creek : 

Lower caiion 3m. from mouth 78 10 20 
At brickyard. Hs Se 67 LS 25 
(5m, from. mouth) | 

143 {Dam site in narrow ravine... 62 40 55 

(1¢m. above brickyard) 
Perry @reekifalls..% -elooe 56 140 180 
(23m. above brickyard) 
Mark creek : 
BITSt AL Mes race teeter 54 98a 
First fall and rapid above.... st ol 80b 
(Fort Steele Mining and 
Smelting Co.) 

144 {Combining above.......... 54 180 250 
Kimberly power plant...... th 180 |150-200¢ 
(Consolidated Mining and 

Smelting Co.) 
Fall 3m. above Kimberly... . 27 75 50 

Matthew creek : 

145 Rapid near mouth.......... 40 90 | 80-100 

Meacham (Whitefish) creek : 

146 Fall, lm. from mouth....... 47 240 350 

Lewis creek : 

1 7g ELAN SOT GAM ait. epgoleleleeveie she iets 160 50 


REMARKS 


Head of 60 ft. in {m.; rocky banks 35 ft. high ; rapid 
stream ; other sites reported above. 


Said to be several sites for small developments. ~ Total 
head indefinite, estimated over 75 ft. per m. 


Abandoned dam of concrete and timber 21 ft. high. From 
dam to bridge fall of about 100 ft. in 2m. 

About 85 ft. head in series of falls in rock cafion in 600 ft. ; 
50 ft. head in 4m. of rapids above. Below cafion stream 
falls 70-90 ft. per m. ; dam might be built above falls, . 
head optional. 


Old log dam in bad repair. 


Fall of 90 ft. ; head created by dam in cafion, diverts 
water into flume 9,200 ft. long ; gives 273 ft. head. 

a and b might be combined to give head of 310 ft. Banks, 
slate rock. 

Dam and flume would give head of about 150 ft. in 1$m. 


Dam-site for head 20-25 ft. Portion of creek falls 70 ft- 
per mile, 


Fall of 8 ft. in 200 ft. rapid ; proposed dam 20 ft. high ; 
rocky banks. 


10 ft fall in 1,500 ft. rapid ; possible dam 10 ft. high ; 
cafion walls of slate-shale. 


Fall of 26 ft. ; 11 ft. in 250 ft. rapid below, and 55 ft. in 
900 ft. rapid above. Small reservoir possible; earth 
banks with rock outcrop in places. 


Creek a succession of rapids ; fall about 100 ft. per mile. 


Rocky banks 25 ft. high ; possible dam 10-15 ft. high. 
era banks 50-60 ft. high ; narrow gorge 600 ft. above 
bri 
High ar boulders, sand, gravel, and clay ; proposed 
dam of 13 ft. ; balance of head in rapid. 
20 ft. head in im. rapid ; gravel and rock banks 30 ft. 
high. 


Low rocky cafion. 

15 ft. fall in 1,200 ft. ; rock bluff 35 ft. wide. Developed 
by overshot waterwheel 12 ft. diam. by 6 ft. face. 

Head could be developed by dam in ravine. 


Heavy rock ; in three pitches ; possible small reservoir & 
little above falls. 


98 ft. fallin about im. rapid. 
40 ft. fall, also 40 it. head: in 500-1,000 ft. rapid above. 
Developed by Fort Steele Mining and Smelting Co. 


a and b might be combined for head of 180-200 ft. 
Head of 180 ft. in 4,000 ft. pipe line ; power developed by 
three 6 ft. Pelton wheels. 


Direct fall of 75 ft. 


90 ft. head in 3m. rapid ; gravel banks ; low dam might 
be placed about $m. above mouth. 


Direct fall 50 ft. ; total descent from 1m. above fall to 
foot of rapids below, 240 ft. Said to be other sites 
further up creek. ‘ 


100 ft. developed for electric light plant and sawmill ; 
36 in. Pelton wheel. 


_—————$——— 


tConsiderably more power is actually developed at certain seasons. 


pies 


Eagle creek (near Edgewood) : 
Rapids about 2m. from mouth 
Rapids about 23m. from 

156 MOUCHIC wer aT Gro clea oe 
Rapids about 3m. from 
mouth 


Inonoaklin creek : 

ADic! DeLOw tall siemens © 
Inonoaklin fall (near mouth) . 
Second rapid, above fall..... 
Second fall (at head of cafion) 


‘otal head in 14m 


187 


_Arrowpark (Mosquito) creek : 
158 Rapids in 14m. above mouth 


_ Kuskanax creek : 

_ 159 Cafion 1m. from mouth 

Falls 8m. above mouth...... 

(800 ft. below Nakusp Hot 
Springs) 

Rapids at Hot Springs 


160 


Fosthall creek : 
Marsters l Seven ane: vat tose e 
Second fall 

: Third fall 

161 Fourth fall 


i i ee ee ey 


¢. 


“"40 


150 
120 


120 
105 


105 


Total head in }m........... 
on Se ae 
*See Description of Power Tables. 


See Water Resources Paper No. 14, 
‘x Drainage area above mouth. 


100 


p. 392. 


x Water- 
STREAM AND Srrp shed in| Head 
a sq.miles| 9 feet 
eres ee ee Se 
i * * 
_ Sheep creek : 
- 148 Rapids 19m. above mouth... 130 10 
Diorite creek (trib. Sheep creek) : 
- Skookumchuck river : 
L | Dam site near road bridge. . . 350 25 
149 (below Sandown creek) 
Mong rapid wert eke 350 50 
i (3m. above road bridge) 
Findlay creek : 
; First fall and rapids below... 330 300 
.|(6m. above mouth) 
150 iSecond fall and cafion rapid. . 315 100 
(10m. above mouth) 
351 Rapid just above mouth of 
SOULDELOTIC seat a tein 265 25 
White river : 
Ho2) Rapid in cafion........:..: 400 30 
5, (1m. above mouth) 
Palliser civer : 
Cafion $m. above mouth.... 270 40 
153 {Rapids and falls 3m. above 
MOU ere achat eaters 180 
154 Devils Hole falls........... 215 75 
(8m. above mouth) 
155 Cafion 19m. above mouth... 100 105 
mecroes river... .......-.00.-05. 300x 


35a 


305 


70a 
25b 
80c 
135d 


480 


a COLUMBIA RIVER-POWER SITE TABLES 


Horse- 
power 


* 


30 


180 


350 


350 


1,500 
500 
300 


"450 


300 


50 


1,300 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 
eee 


REMARKS 


Bed of stream and banks gravelly. 


‘Said to have no power possibilities. 


\Banks, rocky formation, about 40 ft. high ; fall about 
40 ft. to mile. 

Direct fall 15 ft.; about 50-60 ft. obtainable in $m., 

| banks in places high and rocky. 


Fall 10 ft. ; 800 ft. fall in 3m. rapids below; at fall 
rocky banks 20-40 ft. high. Drainage area includes 

| large group of glaciers. 

\Fall 20 ft. in 400 ft. rapids ; rock cafion 30-50 ft. wide, 40 

| to 50 ft. high. Dam above cafion, with }m. pipe-line 

might develop 100 ft. head. 


Continuation of rapids about 50 ft. perm. ; banks some- 
| times high and rocky. 

‘Head in rapids 30 ft. per m. ; said to be no falls for 45m. 
above mouth. 


Dam might be built here ; banks shaly limestone ; cafion 
130 ft. wide. 


46 ft. in falls ; total fall 175 ft. in 4,500 ft. ; deep cafion 
below falls. : 
30 ft. fall; total fall, 75 ft. in 3m. 


52 ft. falls; total descent 104 ft. in 2,000 ft.; narrew 
| cafion with perpendicular rock walls 20 ft. apart, for 
1,500 ft. below falls. 


| 
| 
[Said to have no power sites in lower reaches. 


| 


\ TRIBUTARIES TO THE ARROW LAKES 


260 ft. in about 2m. rapids ; rocky banks. 
110 ft. in about $m. ; rocky cafion, 175 ft. wide. 


125 ft. in Im. ; rocky cafion 200 ft. wide. 
Total head, about 500 ft. in less than 4m. ; includes a, b 
and c. 


40 ft. in 1m. rocky cafion at upper end. 
Direct fall in rocky cafion. 
3 ft. in 200 ft., rocky cafion. 
pit fall; low rock banks ; old logging dam formerly 
ere. 
Total head 90-100 ft. in about 14m. above mouth, in- 
cludes a, b, ¢ and d. 


20 ft. fall in 14m. Clay and sand banks here, gravel 
higher up. 

Cafion 100 ft. long, 30 ft. wide, 40-50 ft. deep.§ 

25-30 ft. fall ; natural dam of solid rock ; rocky banks. 


20 ft. in 300 ft. rapid ; rock banks and bottom. For ad- 
ditional head, a and b might be combined. 


Short cafion, walls 50ft. high, solid rock. 

For 2nd, 3rd, and 4th falls, walls of cafion are 25-50 ft. 
high at head and 60-125 ft. high at foot, rising in series 
of benches. Above 4th fall banks are 15-20 ft. high, 
gravel with bed rock in places. Old dam at head of 
4th fall and log chute to foot. f 

Total fall, including, a, b, c and d, 480 ft. in }m. from 
crest of dam to below falls. 


See Annual Report, Minister of Lands, British Columbia, for 1913, p. D181. 
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a 


Water- 


STREAM AND SITE shed in |, Head | Horse- REMARKS 
sq.milesi2 feet) power 
Pingston creek : ? is . 
PNT St TADIGB ie. calcio testeas este te 72a| .... |75 ft. head in 1,800 ft. rapids ; crest of dam to mouth of 
(Gibbons saw mill, 4m. from creek 115 ft. Saw-mill working head 72 ft., by flume 
mouth to dam) pad 2 pipes 410 ft. long. Two turbines of 250 and 90 
.p. 
HG2ev SC6CONd TAPIA 42+ cleo tiene) elt 60b} .... |60 ft. in 500 ft.; creek bottom 20-25 ft. wide, high, per- 
pendicular, rock walls. 
SD hinderanids ics, eer ei sisiiale nee 70c| .... 170 ft. in 250 ft. rapids ; above, creek flows in deep cafion 
for 4m. to forks and additional head may be obtained. 
Totalin Im. above mouth... 105 350 1,000 |Head in 1m. from mouth 350ft. Includes a, b and c. 
Leon creek : 
imesh Tallagetvarcua scree ste eet 2 «sant 100a|_ .... {100 ft. fall in 400 ft.; possible dam-site 250 ft. above Ist 
($m. above mouth) falls. 
£63)4 Second falls... . tervcens clscessne Meta 40b| .... (40 ft. fallin 20ft.; possible dam-site at head of 2nd falls. 
(14m. above mouth) 
Total headin 1lim.......... 95 | 450 1,200 |450 ft. head obtained in 1}m.; includes a and b. 


Beaton (Salmon) creek : 
(Northeast arm Arrow lake) 
164 Rapid near mouth.......... 40 | 1,100 1,120 |1,000 ft. in about 3m.; series of rapids. Storage in Arm- 
strong and Staubert lakes. 
Incomappleux (Fish) river : 
165 Rapid 23m. from mouth..... 455 150 2,500 |100 ft. fall in cafion 3,000 ft. long ; width 60-100 ft. at 
: bottom ; walls broken rock. Dam site here. 


Pool creek : 
(Eva Gold Mine dam........ 28 | 400 175 |Operating stamp mill; 325 h.p. installed ; record 700 
6 4 inches ; greater head possible. 
(Great Northern Mines Co....| .... |250- 230 \Intake nearer mouth than Eva Mines intake, 200 h.p. 
300 full capacity. 
Menhinick creek : 
167 Goldfinch Mining Co........ Be 100 20 |Plant near mouth. 


pee Se es a ee eee ee ee een eee | ee eee eee a a SS 


TRIBUTARIES TO COLUMBIA—RAILWAY BELT WEST 


SE ae ee eS ere ee os OURS a re 


Akolkolex river (isaac creek) : 
7168 Cafion and falls 2m. from 

LG UGE gee) eee ae me eee 100 | 400 5,000{|Falls 335 ft. in 150 ft.; possible total 400 ft. in 450 ft. 
Box cafion 35 ft. wide, 450 ft. long, banks 30-40 ft. high. 


Other sites on upper reaches. 
Tilecillewaet river : a 


7169 Revelstoke power plant 14m. 

eastrol city <5 sie) be ae. 475 2 2,300 |72 ft. head developed by concrete dam 56 ft. high and two 
6 ft. diameter wood-stave pines. Dam forms pondage 
of 10 acres. One 900 h.p. and one 1,400 h.p. unit 


$170 Cafion just below confluence installed. Standby gas engine. 
Ok Northek orkepsacloeren tus 250 50 600 |30 ft. fall in 600 ft. rapids in cafion; walls rock, some~ 
what broken, 20-40 ft. high, width 30 ft. 
171 Albert Cafion gorge......... 130 275 1,600 |275 ft. in 23m.; rapids in box cafion, width 20-50 ft. 
height 100-300 ft. Fluming here would be difficult 
i and costly. 
172 Glacier House power plant..| .... 60 200 |60: ft. in 800 ft. rapid and fall ; 12 hour power May to 


October. Concrete dam 15 ft. high, 10 ft. long ; pipe 
. : line, 800 ft. of 18 in. C.I.; two 25 k.w. generators. 
Jordan river (trib. to Columbia at 


Revelstoke) : 
(Dowercaion 2 6..cscetsc osc ae 55a|_.... (55 ft. in 2,000 ft. rapids ; head of cafion 1,500 ft. below ‘ 
falls ; rocky cafion, walls about 100 ft. high. 
4173/ Jordan falls Seo eee ee aces 22b| .... |Direct fall 22 ft. 
Wppericaionie son eeeeeee tees SOG maitre eae 1,500 ft. rapids ; rocky cafion ; banks 40-50 ft. 
2 igh. 
Dotalin about Im. ......0-- 95 155 400 |Head of about 155 ft. possible, combining a, b and c. 


Eight-mile creek (trib. to Colum- 
bia, 8m. above Revelstoke) : 

$174 Falls and rapids............ 12| 200 75 |80 ft. direct falls, and 110 ft. in 1,500 ft. rapids ; head 

can be increased. 


a a a a el Ae LON Ca SS SE SES 


TRIBUTARIES TO COLUMBIA, NORTH OF RAILWAY BELT 


Se pet wg er a rR ea ea 


Carnes creek :§ 


175 Cafion Im. from mouth...... SOG eae .... |Cafion 24m. long ; no direct fall. Small lake, 10m. up. 
Carnes creek is in Railway Belt except 1st mile from 
mouth. 

Salmon creek : 

176 Falls im. from mouth....... Small) ae. .... |Has good fall near mouth, then low grade into Ry. Belt. 

Seymour creek : 

177 Rapids and falls near mouth.| ....-|.... | .... |Good fall in rapids near mouth ; storage in lake 3m. 


above falls. 


* See Description of Power Tables. 

+Power sites on streams within the confines of Railway Belt. 
tSee records of stream flow. 

§Most of watershed lies within confines of Railway Belt. 


Plate 24 


QUESNEL RIVER—FALL ON NORTH FORK 
About two miles below Cariboo lake. Attempt to construct fish ladder seen on left. 


vs 
Ve 
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BRIDGE RIVER—VALLEY ABOVE CANON 
Looking downstream towards site of proposed dam, as indicated by white line. 
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Water- Head 
STREAM AND SITE shed in| . fo Horse- REMARKS 
sq.miles| ' feet) power 


{ Downie creek : i ‘ ae 

: 178 Box cafions on forks........ 275x| .... .... |Low grade for 13m. to forks; on both branches, box 
ety with falls ; pheve cance main stream has low 
! 10-12m.; ial fed. 

q Forty-nine creek : Sapo n aa 

a ed) INSU Soe anpigods eee aicee hei eiel | aes .... {Small fall at mouth, then low grade for 2 or 3m., then 


1 150 ft. falls. 
4 Fissure creek: pe 


180 Cafion near mouth.......... coos] cote ....  |Short cafion near mouth ; grade above reported gentle for 
E v most of length. 
_ Gaffney (Smith) creek : 
7 Rapids near mouth......... tees 480 650 |480 ft. fall in 24m.; banks sloping ; above rapids, low 
4 grade and swampy; good site for storage dam at 
4 181 head of rapids ; partially developed for gold-washing 
Bs, by Smith Creek Mining and Development Co. 
> Hall iiss oeetm sagen des tee 150 150 |Said to be direct fall of 150 ft. in upper waters. 
_ One-mile creek : 
182 Rapids near mouth......... Small | .... .... |Rapid fall near mouth, then lower grade above. 
_ Gold stream : : 
183 Rapid and falls............ 380 | 280 4,000 |Cafion for 2m. from mouth ; direct falls of 30 and 60 ft. 
(in cafion near mouth) and 190 ft. descent in 9,200 ft. rapids ; banks chiefly 
softlimestone ; high rock bluffs at falls. Above cafion, 
low grade for several miles. Falls reported on upper 
. ‘ waters. 
4 Sibley (Soda) creek............. Small | .... ....  |Said to have low grade with numerous beaver swamps. 
_ Davie creek : 
:, 184 Rapids BieWeboferslralsvelindeiay's osiiersei.ele Small aPorane Ube Small, rapid, mountain stream. 
A) 
i Gordon (Holden) creek......... Small | .... .... |No power sites for 7m. above mouth ; gentle slope, about 
a 50 ft. per mile. 
M@eprtOrne creek... ..............05. sianerei |i stains ....  |Cafion near mouth, but very low grade and smallgpower 
i possibilities. 
Me Scrip (Flat) creek.............. Seenioge taesesoc .... |Low grade and many beaver swamps ; small power_pos- 
k . sibilities, if any. 
_ Bigmouth creek : 
_ 185 Cafions and falls on forks....) .-.. | ---- .... |Reported low grade for 8 or 9m. to forks. Some small 
aK falls on North fork and some lakes. On main stream 
, Maloney creek : cafions and falls above forks. 
186 Falls, 2and 5m. above mouth| .... | .--- ....  |Series of small falls about 2m. from mouth, then low grade 
Ki for 2 to 3m., then more falls. 
Mica creek : 
Meis7 Falls on forks............. ee went .... |Very little cafion or falls below forks. Some falls on 
% : forks, but streams small. 
Soard creek : ‘ 
188 Fallsandrapidsin deep cafion| .... 195 250i|Direct fall 45 ft. and 150 ft. descent in 3,280 ft. rapids ; 
ua deep box cafion, walls several hundred feet high. 
Nagle creek : Pi 
ESOS Rapid ini cafion ...:...6 «0. he are 40 751{|35-40 ft. in short cafion near mouth ; low grade above. 
MPATRGOLTIVOL sts, cfs, v1 + caid s1eiste are,e 3) 1,500x| .... ae see (Said o have no economical power possibilities|on lower 
reaches. : 
_ Harvey creek (trib. Canoe river): 


190 Rapids near mouth......... Seats 350 1,000 |360 ft. fall in 7,560 ft. above mouth; gradejflatter above; 
a head optional ; banks steep and rocky ;, heavily tim- 
bered, cafion in places. 
Boulder creek(trib. Canoe river) : Y 
191 Rapids near mouth......... tales 340 1,500 |340 ft. fall in 5,600 ft. above mouth; head optional ; 
banks steep and rocky, heavily timbered. 


n- 


Cache creek (trib. Canoe river) : 
192 Cafion, +m. above Golden 


trail crossing............ aes 80 150 |60-80 ft. head in 300 ft. rapids in cafion.§ 
Memiolson creek. ..........-20..0: .... | «++. | *>.... |No power sites known ; extensive swamps in lower 
reaches. 
Wood river : 
193 Rapid in cafion...........- 420 275 3,000 |Cafion 13m. long; 275 ft. fallin 1}m. rapids. Storage 
(4m. above mouth) possible on extensive flat above cafion; dam-site at 


head. Cafion reported 7 or 8m. further up stream. 

Yellow creek : ‘ 

194 Falls, 9m. above mouth..... Small | 1,000 500 |Direct fall of 730 ft. ; fall 500 ft. per mile for 4m. below ; 
small stream ; head optional. 

Goose Grass creek : ; 

195 Fall and rapids near mouth. .| Small 800 300 |44 ft. direct fall ; 255 ft. fall in 3,850 ft. Sloping banks, 
cafions in places, heavy timber, head optional ; about 
1,000 ft. obtainable in 2m. 


*See Description of Power Tables. 
tInsutiicient data for estimate. 
§Report of Minister of Lands, British Columbia, 1913, page D444. 
x Drainage area above mouth. 
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a 


Head | Horse- 
in feet} power 


STREAM AND SITE 


Water-| 
shed in 
sq.miles 


Cummins creek : 
‘196. Rapids near mouth......... 


Middle river (to Kinbasket lake) : 
197 Cafion and falls 
(1m. from mouth) 


Glaciercroek in scpaciincirnandse 
(trib. Kinbasket lake) 


Sullivan river : 


(trib. Kinbasket lake) 
198 Cafion 4m. above mouth.... 


Windy TiVOrie aero esas Gone ets 


* 
140 


Small 


* 
420 


* 
1,500 


ReMARKS 


420 ft. fallin 2im. rapids ; possible storage in extensive 
beaver swamp higher up. 


Low grade for 1m. above mouth ; then cafion with falls; 
above cafion, large gravel flat. 


Small glacial stream 3m. long; steep grade. 


Reported low grade for 4m.; then cafion and falls for 2 
or 3m.; gravel flats above. 


Short stream with considerable fall. 


TRIBUTARIES OF COLUMBIA—RAILWAY BELT, EAST 


Gold river (East) : 
+199 Rapids, 7m. above mouth... 


Bush river : 
200 Cafions at headwaters....... 


Beaver river : 
7201 Natural Arch rapids........ 
(13m. from Beavermouth) 


Blaeberry river :{ 
7202 Blaeberry fall and rapids. ... 
(8m. above mouth) 


Kicking Horse river : 
7203 Cafion near mouth......... 


FoO4W ante falls 2 vate, aalrctes 
(3m. from Leanchoil) 


{205 Kicking Horse cafion 
(23m. west of Field) 


$206 Yoho river to Wapta lake... 


Ottertail river : 
+207 Rapids 


Cathedral (Thompson) creek : 
(2m. east of Field) 
7208 Monarch mine 


Yoho river : 
Rapids at mouth 


+209 


Cafion 24m. from mouth.... 
(5m. long) 


Sherbrooke creek : 
(4m. below Wapta lake) 
$210 Falls and rapids in cafion.... 


if Makalaw falls cat « cue vin it 
(trib. to Yoho river) 

if; Pinwaily TALIS is Matec tokesvors wleterece et 
(trib. to Yoho river) 


235x 

640x 

440 80 
300 170 
700 | 3008 
600 100 
135 80 
30y| 1,000 
952} 250 

52} 280 

60 100 
56 | 400 
16x} 450 


Said to have low grade for 7m. from mouth ; then rises 
rapidly to source in glaciers. 


Nearly level for 10m. from mouth and very low grade for 
further 8-10m. ; cafions above. 


1,600 |80 ft. fall in 3,000 ft. rapids ; rapid, mountain stream ; 


2,000 


5,000 
2,200 


500 


1,300 


900 


50 


250 


900 


350 


rocky banks 20-50 ft. high. Development limited by 
proximity of C.P.Ry. 


Falls at head of cafion, 20 ft.; 135 ft. in 2m. rapids ; 
possible small pondage ;_ steep rocky banks 30-50 ft. 
high ; river 15-50 ft. wide ; head optional. 


River flows in deep cafion with grade of about 60 to 70 ft. 
per m. for 10 miles. || 

84 ft. fall ; banks 100-200 ft. high ; rocky bed ; dam-site 
above falls with tunnel 600 ft. long. Power site in valley 
of small creek below falls. Anchor ice to be contended 


with. 

70 ft. in 600 ft. cascades ; box cafion 600 ft. long, width 
30 ft. at water level, banks 30-100 ft. high. 
storage in Sherbrooke and Wapta lakes. Scenic beauty 
of Natural bridge must be preserved. 

1,000 ft. fall in 3m. of which 350 ft. occurs in Im. rapids ; 
400 ft. in $m.; 100 ft. in 4m.; steep rocky banks. 
Storage in Wapta lake limited by C.P.Ry. tracks. 
Possible pipe line on old C.P.Ry. grade. 


300 ft. fallin 4m.; no particular fall or rapids, stream 
falls 80-100 ft. per m. ; rocky banks, heavily timbered. 


Falls 280 ft. in 1,700 ft. rapids. 
ing 100 h.p. for 4 months in summer. Flow very smal 
in winter. 4 ft. Pelton wheel ; steam auxiliary. 


Falls 80 ft. in 900 ft. ; dam-site 300 yards from mouth ; 
above dam-site flat open country for 2m. Very little 
steeee More head by fluming down Kicking Horse 
valley. 

410 ft. rapids in 5m. Power site on east bank at foot of 
cafion, dam-site at head ; rock cafion 300 ft. deep, 50 
ft. wide at bottom. 


450 ft. fall in 4m. rapids; series of falls and rapids in 
cafion of broken rock ; storage in Sherbrooke lake. 
Small power possible at little expense. 

Direct falls of 1,250 ft. Scenic beauty forbids power 
development. 


SSE La oR a ese err omen poems erp SSS SS ee 


*See Description of Power Tables. 


{Winter conditions said to be severe ; river usually frozen over from December to March, inclusive ; glacial fed. 


{Power sites on streams within the confines of Railway Belt. 


ips for purposes of estimate. 


Below Palliser the valley narrows and, before reaching the Columbia valley, the river flows for several miles in a deep 


cafion, falling from ledge to ledge as a wild torrent. 


grade is steeper. See Report 
James White, 1915 ed., p. 15. 


‘ The fall for 10m. is about 70 ft. per m., but, in the cafion, the 
of Geological Survey of Canada, Vol. I, Part B, p. 141; also Altitudes in Canada, by 


x Drainage area above mouth ; y—drainage area above lake outlet. 


Small 


‘ 


Small development giv- 
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Canon creek: 
j (5m. south of Golden) 
. $211 Cafion No. 1, 4m. long...... 
(foot of cafion 1m. above 
mouth) 


1 


1,500 


REMARKS 


850 ft. fall in 4m. rapids ; rocky cafion, precipitous walls; 
Columbia River Lumber Co. has small dam near foot of 
cafion. More rapids and cafions further up. 


as ' ty 5 
TRIBUTARIES TO COLUMBIA RIVER—SOUTH OF RAILWAY BELT, EAST 


Spillimacheen river : 
212 “Rapids in ¢afion............ 
(3m. from mouth) 


Bugaboo creek :{ 
213 Falls and rapids in cafion.... 
(2m. from mouth) 


Falls and cafion............ 

. (near trail crossing 8m. from 
; mouth) 

214 {Falls 16m. above mouth..... 


“4 mouth 


South fork Bugaboo creek :{ 
Rapids, $m. above mouth... 


_ Templeton creek : 
me 215 Rapids in,cafion............ 
: (6m. above mouth) 


Dunbar (South Salmon) creek : 
(trib. Templeton) 
216 Rapidsin cafion............ 
(3m. from mouth) 


. Sinclair creek : 
217 Fallsin rock cafion......... 
(2m. above mouth) 


Forster (No. 2) creek : 
sme Forster falls ij: 2. oa: s<0 sss 
(3m. above mouth) 


Rapids 6m. above mouth.... 
219 


mouth 


ae in cafion 11m. above 
Frances (No. 3) creek : 

Fall 21m. above mouth..... 
Horsethief creek : 


220 Rapids in Six-mile cafion and 
fallsiat hea dies se skit 


mouth 


Ce eC er re rd 


222 Falls, 37m. above mouth.... 
North fork Horsethief creek... 


BOUT crook (2.0.5. sec ecnnyes 
> (trib. to Horsethief creek) 


Toby creek : 
Cafion 14m. above mouth ... 


293 | Rapids 3}m. above mouth... 
Cafion 11m. above mouth.... 


*See Description of Power Tables. 


605 


100. 


95 


25 


110 


255 


190 


30 


250 


230 


200 


220 


60 


40 


120 


160 


350 


600 


120 


230 


30 


25 


20 


200 


40 


150 
230 


60a 
200b 


100 


4,400 


800 


200 


100 


300 


200 


300 


2,000 


55 


700 


90 


75 


50 


2,000 


275 


150 
100 


500 
1,600 


750 


(Cafion, broken rocky walls 40-80 ft. high ; 180 ft. fallin 
Im. ; possible dam-site. No natural storage ; severe 
winter conditions. 


Two falls }m. apart; one at head of cafion is 60 ft. ; 
balance of head in steep rapids, grade 90 ft. per m., 
above and below; steep rocky banks 40 ft. high. 
Further investigation necessary to determine most 
economical head. 

50 ft. fallin 400 ft. ; series of small falls ; deep, narrow 
rock cafion, walls 70 ft. high below falls. 


Falls of 37 ft. ; banks, gentle slopes between falls, suitable 
for fluming. 


12 ft. fall and 115 ft. in 1m. rapids. 


Falls 160 ft. in 3,000 ft.; series of steep rapids. Has 
about one-third flow of main stream below confluence. 


230 ft. fallin 1,200 ft. and 100 ft. in 600 ft. rapids in deep, 
rock cafion ; head optional. 


2$m. of cafion, 100 ft. fallin 500 ft.; total of 600 ft. in 2m. 
of cafion ; head optional. 900 ft. is available in 3m. 


Fall of 63 ft. ; rapid below, 57 ft. in }m. in narrow cafion 
10 ft. wide; above falls, perpendicular cafion walls, 
100 ft. high. Might be developed for small power and 
then used for irrigation. 


Direct fall 83 ft. ; rapids above fall, 97 ft. in 1,500 ft. : 
rapids below, 50 ft. in 4m. Banks of slate and con- 
glomerate, below falls 180 ft. high. Development 
attempted by tunnel (section 4 sq. ft.) ; timber dam, 
70 ft. high, failed. 

Rapids 30 ft. in 4m. ; high boulder and gravel banks ; 30 
ft. head possible by low dam, flume, pipe line, ete. 
More rapids above. 


Said to be 25 ft. fallin cafion. 


Direct fall of 20 ft. reported. 


Falls 180 ft. in 24m. ; in 6m. falls 765 ft.; head optional. 
At head of cafion a series of falls gives head of 32 ft. 
Above falls, drains flat country sparsely timbered. 
Winters severe and frazil ice to be contended with. 


Fall of 15 ft.; | rock cafion, perpendicular walls 100 ft. 
high ; possible dam of 25 ft.; more head might be 
obtained by flume. 

Falls 150-200 ft. ; rocky banks. 

Falls 230 ft. in 1,250 ft. Flow about } of main stream. 


Columbia Valley Irrigation and Fruit Lands Co. take 60 
sec.-ft. for irrigation. 


60 ft. head possible by dam near cafion mouth ; rock out- 
crops ; bed, gravel and boulders underlaid by rock. 
260 ft. in 25m. rapids. By dam and flume, head 200 ft. 
obtainable ; 6 includes a. Banks covered with loose 
material with rock below. baton 

100 ft. fall in 1,200 ft. rapids ; low dam possible above 
cafion ; stream 50 ft. wide; steep, rocky banks 


Ower sites on streams within the confines of Railway Belt. =. ’ 
Have been partially investigated by Provincial Water Rights Branch, British Columbia. See Report for 1914, p. H18. 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


STREAM AND SITE 


Jumbo creek (trib. Toby creek) : 
224 Fall and rapid 


Dutch creek : 
225 North Fork rapids.......... 
((1im. above confluence) 


Cold Spring Greek ici liee eek 


Warm Spring creek............ 


Water- 
shed in 
sq.miles 


Skagit river: 
Boundary line to Klesilkwa 
CTEOK Tae ae ete deen cee tes 


Sumallow river to Skaist creek 
Above Skaist creek......... 


Lightning creékissd,-t. 5. de 
Muddy creek 


Ten-mile creek 


Maselpanik (Murphy) creek : 
(trib. Klesilkwa) : 
226 Rapids and falls 


Sumallow river : 
227 Box cafion above mouth..... 


Canon creek 


Skaist creek : 


20x 


228 Rapids 


*See Description of Power Tables. 
tThe Skagit river flows through the state of Washington into Puget Sound, and is here listed for convenience. 


54x 


200 
per m.) 


200 


REMARKS 


Fall of 20 ft. has been blasted for log driving ; 40 ft. in 
1,000 ft. rapids. 


Fall of 60 ft.in 500 ft. of rapids ; possible dam-site, 10 ft. 
or more. 


Said to have no power possibilities. 


Sulphur springs. Said to have no power possibilities. 


SKAGIT RIVER AND TRIBUTARIES { 


Has low grade. 


Uniform grade of about 50 ft. per m. in narrow, rocky, 
heavily timbered valley. 

Uniform grade of about 75 ft. per mile. 

Grade is fairly uniform, being about 220 ft. per m.; flows 
in steep, rocky valley. 


Rises in Lightning lakes. Said to have no power sites. 


Small; descends about 2,200 ft. in 9 miles. 


Small; said to have no special power sites. 


In wide valley ; uniform fall of about 100 ft. per mile. 


Glacial stream with dependable summer flow; would 
probably afford small powers ; about 3,000 ft. fall in 
m. 


Box cafion for 10m. above mouth, but said to have low 
grade; possibly low heads might be developed to give 
small powers. Proposed to divert head waters above 
Hope trail into Nicolum river to develop power.§ 


Small glacial stream. 


200 ft. per m. for first 10m. Storage in lake at head. 
Head optional. 


The 


water power possibilities of the Skagit river and its tributaries in British Columbia have not yet been specially 
considered ; doubtless several small powers are available. 
§Such a diversion would affect international boundary waters. 


x Drainage area above mouth. 
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CHAPTER TAT 


Fraser River and Tributaries—Topography and Power Site Tables 


HE Fraser river, explored by Simon Fraser in 1808, is the most important 
river of British Columbia. In 1857 gold was discovered on it and on its 
tributary, the Thompson. As a result of the influx of miners—commonty 
known as the ‘Fraser River rush’—the pack trails of the Hudson’s Bay Co. 
were superseded by waggon roads, and steamboats plied upon the navigable 
portions of the Fraser and other rivers. Of these roads, the most famous—the 
Cariboo road—was constructed up the valley of the Fraser and of the lower 
Thompson. 

The extensive watershed of the Fraser river stretches from south of the 
international boundary to north of latitude 56° N., and includes the eastern 
slopes of the Coast mountains to the west, as well as a portion of the Inter- 
montane valley on the east, a total area of some 91,000 square miles. It 
includes practically the whole of the great Interior plateau. 

The character of the country drained by the Fraser is described in the chaps 
ter on general topography of the province. It ranges from the heavily-timbered 
coastal valleys to the arid regions of the dry belt. Most of its watershed has 
some kind of forest cover.. Heavy timber is found near the coast, where 
the fir and cedar grow to great size (See Plate 9.) Even in the dry belt, 
trees are generally found on the hills. On the mountain ranges the lower 
slopes are well wooded. Up to the present, timber cut in the interior has been 
mostly for local use ; but the Coast mills, in addition to supplying the local 
demand, ship large quantities to the prairies and to foreign countries. There 
are several large mills near the mouth of the Fraser, but much of the timber 
they cut is drawn from the lower valleys along the Pacific coast. More detailed 
information, respecting the character of individual portions of the watershed, 
is given under the description of the tributaries.*. 

The Fraser, from its mouth to the source near Yellowhead pass, is about 
700 miles long. The headwaters of its tributaries, the Nechako and Stuart 
rivers, extend to a somewhat greater distance. 

In the days of the gold rush and during the construction of the Canadian 
Northern railway, steamers ascended the Fraser as far as Yale, 100 miles from 
its mouth, but, as a rule, large craft do not ply above Chilliwack, 50 miles. 
The steamship service to Chilliwack, however, is subjected to severe competition 
by steam and electric lines. Tidal influence extends to Agassiz, 70 miles from 
the coast. At Yale the first cafion begins, and the river is confined between 


*Fuller descriptions of various portions of the province may be found in the reports of the 


. _ Forest Service and Water Rights and Survey Branches, Department of Lands, British Columbia. 


Brief descriptions of the streams in the Railway Belt are given in Water Resources Paper No. 1. 
Ref2rence may also be made to the Annual Reports of the Geological Survey of Canada. See 
Bibliography. 
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solid rock walls, which, in many places, are only 200 or 300 feet apart. In 
some of these restricted passages, the river, during extraordinary spring freshets, 
rises as much as 80 feet above low water. The Fraser cafion, 30 miles long, is 
noted for its rugged grandeur. Above the cafion the banks are high, but the 
rock outcrop is not so much in evidence. The fall from Lytton to Yale is 
about 280 feet in 53 miles. 

As, in a general way, the great Interior plateau slopes downward towards 
the north, the Fraser river above Lytton lies in a deeply eroded, trough-like 
valley many hundreds of feet below its general surface. The height of these 
banks gradually decreases, but, not until Quesnel is reached, does the level of 
the river approach that of the surrounding country. 

Between Soda Creek and Lytton, 120 miles, the river falls about 800 feet, 
and, owing to the numerous rapids and cafions, is not safely navigable even for 
canoes. Graphic descriptions are recorded by early explorers who attempted to 
run this part of the river.* At Soda Creek it again becomes navigable, and from 
this point to Prince George steamers make regular trips during the open season, 
the only serious obstacles to navigation being Cottonwood and Fort George 
cafions, both of which have been improved. (See Plate 20.) Above Prince 
George, except at low stages, the Fraser is navigable for stern-wheelers to Téte 
Jaune. Much traffic passed over this stretch during the construction of the 
Grand Trunk Pacific railway, but the difficulties of navigation and the comple- 
tion of the railway have made its navigation unprofitable. 


The watershed of the Fraser does not afford areas of agricultural land 
commensurate with its great expanse, but the wide stretches in the northern 
interior suitable for agriculture have been made accessible by the Grand Trunk 
Pacific railway. Near the mouth of the river very rich agricultural land is 
found in small benches and in extensive flats along the river bottoms. The 
delta of the Fraser contains some of the best agricultural land in the province. 
Some of it is subject to overflow, when a high spring tide with a westerly wind 
synchronises with a flood stage of the river. The flood stage of the river has 
been observed for many years. Gauge readings have been taken at Chilliwack 
since 1906, and are presented in Chapter XVI (See record No. 42). Only 
during the last few years, however, has asystematic study of the flow of the 
river been undertaken. At present there are two stations maintained by the 
British Columbia Hydrometric Survey—one at Hope, below the confluence 


of the Coquihalla, and the other at Lillooet, above the mouth of the 
Thompson. 


A study of these records reveals a wide range between the high and low 
water flows. Though the low-water conditions are not yet well ascertained, 
it seems probable that the flow of the Fraser above Lytton, with a drainage area 
of some 63,000 square miles, occasionally falls below 5,000 second-feet. This 
demonstrates that, during the winter months, there are extremely low dis- 
charges from many of its northern tributaries. The amount of water carried 
by the tributaries depends almost entirely upon whether they derive their 


* See Sandford Fleming’s ‘‘ Expeditions to the Pacific,” in Transactions of Royal Society of 
Canada, 1889. Vol. VII, pp. 89-141, especially p. 107: Montreal, 1890. 
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volume from the mountains of the Coast or eastern ranges, or lie wholly within 
the dry belt and have their drainage areas confined to a section of the Interior 
plateau. ea! . 

In the rapids and cafions which stretch from Yale nearly to Soda Creek, 
the waters of the Fraser are capable of developing, even at low stages, a large 
amount of power. It is true there are no pronounced falls, nor do the rapids 
occur in such proximity as to produce, in a short distance, any considerable 
head, yet there are numerous places where it would be possible to construct 
dams and concentrate the fall in the river. Such projects would, however, 
require most careful examination from the economic standpoint. 

There are, moreover, several reasons why development of power on the 
main Fraser river will probably not very readily be undertaken—at least for 
a considerable time to come. 

First, fishing is the most important industry connected with the Fraser 
and, in the summer, salmon ascend the river in countless numbers to spawn in 
the upper lakes and smaller streams. To protect this industry it will be neces- 
sary to preserve most jealously the physical characteristics of the stream. In 
1913 and 1914, during the construction of the Canadian Northern railway, a 
rock slide formed an obstruction in the cafion above Yale, and,in turn, produced 
currents sufficient to seriously retard, or hold back, millions of salmon. The 
removal of the obstacle required the expenditure of over $100,000.* 

Second, there are difficulties of construction. As the railway tracks are, 
in many places, but a few feet above extreme high water it is impracticable— 
below Lytton—to construct high dams, or to provide adequate means for con- 
trolling heavy flood flow. 

Third, on numerous tributaries, other powers, more easily developed and 
within the range of economic transmission, are available. These tributary 
powers will make unnecessary, for many years to come, the harnessing of the 
main stream below Soda Creek. (For view showing characteristics of Fraser 
valley see Plate 19.) 

Fourth, no effective storage could be obtained in the immediate vicinity 
of any proposed development on the lower river, hence, the low water flow, as 
modified by any works constructed on its tributaries, would determine the 
amount of power that could be made available. In the future, the lakes on the 
upper waters, more particularly on the Nechako river, may be used for storage. 


The Fraser river, from its mouth to the confluence of the 
Thompson river at Lytton, has a length of about 150 miles. 
Near the mouth the climate is comparatively mild, and the 
Tainy season usually lasts from October till March, with only a slight snow- 
fall in the lower valleys. The summers are cool and the precipitation adequate 
for the growing season. In the main valley, precipitation averages about 
60 inches, but, on the upper slopes, it probably exceeds 150 inches. At Hope, 


Fraser River 
below Lytton 


about 90 miles from the mouth, the mean annual precipitation is from about 


* See ‘‘ Report on the obstructed conditions of the Fraser river at Skuzzy Rapids, China 


- Bar, Hellgate and White Creek”’ in Report of Commissioner of Fisheries, British Columbia, for 


year 1913, p. R39; also for year 1914, p. N20. The reports include several illustrations of the 
Fraser River cafions. 
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50 to 55 inches, including a larger proportion of snowfall. Here, the winters 
are colder and the maximum summer temperature higher. From Hope to 
Lytton there is a gradual merging into the climatic conditions prevalent in 
the dry belt. 


In the Lower Fraser valley fir, cedar, hemlock, spruce and other trees are 
plentiful and grow to great size—trees from 6 to 10 feet or more in diameter 
being not uncommon. The undergrowth of ferns, nettles, devil’s club, alder, 
etc., is frequently very dense. 


While the potential powers of the lower stretches of the Fraser are likely 
to remain unused for many years, the power possibilities of some of the tribu- 
taries may be developed. One has only to study the developments at the 
Coquitlam-Buntzen site and on the Stave river to realize that powers of great 
aid to industries are lying latent in many of the smaller streams of British 
Columbia. 


3 ; In passing, brief mention may be made of some of the lower 
Tributaries of ; : : : 3 
Lower Fraser tributaries of the Fraser, such as Pitt river, Harrison lake, and 
Lillooet, Chilliwack, Coquihalla and Nahatlatch rivers. 

Pitt River—From the head of Pitt lake—a tidal lake—the valley is occu- 
pied by Pitt river, which, in its upper stretches, is a rapid stream with a fairly 
even grade, but stated to have no large power possibilities. . Numerous tribu- 
taries are swift mountain streams, with, as a rule, considerable fall near their 
mouths. While some particulars are available, their power potentialities are, 
in most cases, unknown. 


Alouette River—A tributary to Pitt river below Pitt lake. About two 


miles from its mouth it forks, but both forks continue in the same main 
valley for some miles further. The main stream drains a mountainous water- 
shed of about 100 square miles. Of this area, 60 square miles lies above the 
outlet of Alouette lake, which is 10 miles long and 370 feet above sea level. 
The proposal to divert the waters of this stream for power purposes led to the 
famous ‘Burrard Power case,’ which established the jurisdiction of the 
Dominion of Canada over the waters within the Railway Belt. The North 
fork drains an area of about 20 square miles. It rises in Golden Ears mountain, 
at an elevation of about 4,000 feet, is a rapid mountain stream, and has some 
power possibilities. It is scheduled as the possible domestic supply to Maple 
Ridge municipality. 


Harrison Lake and Lillooet River—The small tributaries of Harrison lake 
have power possibilities. The Lillooet river flows into the head of Harrison 
lake, and drains a watershed of about 2,200 square miles. The portion of 
Lillooet river above Lillooet lake is about 50 miles long, drains an area of 
1,600 square miles and rises in the mountainous country north of Jervis inlet ; 
near the Pemberton meadows, at the head of Lillooet lake, it has a tortuous 
channel and is sluggish. These meadows are subject to flooding, and a scheme 
has been proposed to drain them by lowering Lillooet lake. The lower portion 
of the river falls about 640 feet between Lillooet and Harrison lakes—a distance 
of 30 miles. 


QUESNEL RIVER—DEVELOPMENTS IN CONNECTION WITH GOLD MINING 


A.—Dam at outlet of Quesnel lake, showing sluicegates, 
B.—Dam at outlet of Quesnel lake, showing spillway. 
C.—View on Twenty-mile creek, showing typical hydraulic placer mining. 
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Chilliwack River rises in Chilliwack lake, which has an area of 2,600 acres, 
at an elevation of 2,130 feet. It now discharges into Sumas lake—low water, 
9 feet ; extreme high water, 36 feet. The Chilliwack formerly flowed into 
the Fraser river through a number of channels, but some twenty years ago it 
was diverted by a dam, through Vedder River channel, into Sumas lake. Its 
watershed is well wooded, is mountainous and approximates 450 square miles. 
About one quarter of this lies in the state of Washington. The valley is in the 
coastal region and probably has an annual precipitation of 40 to 70 inches. 
The fall of 2,000 feet in about 25 miles indicates that the Chilliwack possesses 
power potentialities. There are, however, no pronounced falls, and any 
development might prove expensive. Control of its severe freshets would 
greatly benefit agricultural lands near its mouth. 


Coquthalla River is a swift mountain stream ; it falls into the Fraser at 
Hope and drains a watershed of about 335 square miles. The mountains rise 
steeply from the narrow valleys of the main stream and its tributaries, the 
river being frequently bordered by steep cliffs. The vegetation is coastal and 
undergrowth is dense. 


In 33 miles it descends 3,000 feet in a succession of rapids, without any 
very pronounced falls. There is, however, one descent of 15 to 20 feet about 
one-half mile above the Natural bridge, and several schemes for its develop- 
ment have been proposed. In 1913, the British Columbia Water Rights 
Branch investigated* the power possibilities near its mouth, where there 
are three distinct box cafions with rock walls, almost overhanging the 
water in some places. Alternative schemes have been suggested. In 
each case, an intake dam 60 feet high, at the head of the upper box cafion 
about 5°3 miles from the mouth, has been proposed. One scheme pro- 
poses a tunnel 2,600 feet long, developing a head of 225 feet ; the other, a 
tunnel 3,900 feet long, developing a head of 315 feet. The suggested dam would 
flood about 140 acres, but no extensive storage could be provided without high 
and costly dams. The power development, consequently, would be limited 
by the low-water flow. The proximity of the Kettle Valley railway would have 
to be considered in any proposed power development. 


Nahatlatch River is the largest tributary of the Fraser between Hope and 
Lytton. It rises in the Coast mountains and drains approximately 425 square 
miles. There are four lakes. The upper three lakes are at practically the ~ 
same elevation and aggregate 7 miles in length. The fourth and lowest lake is 
about one-half mile long and receives the drainage from an area of 300 square 
miles. Above it the river falls 15 to 20 feet in one-half mile of rapids. Below 
the lowest lake, a dam could be built which would ‘drown out’ all the lakes 
and would flood portions of a wide valley above the uppermost lake. The 
lakes are at an elevation of about 900 feet. Below their outlet the river falls 
550 feet in a series of rapids 8 miles long. Two important tributaries join the 
river below the lake. A fairly large power development is possible on this 
stream, but its cost would require careful investigation. 


*See Annual Report of Minister of Lands, British Columbia, for 1913, p. D147. 
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The Thompson river was named after the famous geographer, 
David Thompson. It is the most important tributary of the 
Fraser and drains one of the more settled areas of the interior 
of the province. 


The Thompson river, from the head of the North Thompson, is 280 miles 
long and drains an area of about 21,500 square miles. The North Thompson 
and South Thompson have their confluence at Kamloops. The North Thomp- 
son has considerably the heavier mean flow and drains a watershed of about 
7,850 square miles, while the drainage area of the South Thompson is about 
6,750 square miles. 


Thompson 
River 


In summer, the Thompson river is navigable from Kamloops lake to 
Shuswap lake on the South branch. The North Thompson is also navigable 
from Kamloops upstream for 90 miles and also along certain stretches above 
this point. 

For purposes of description it is convenient to consider the watershed 
drained by the Thompson as subdivided into two main sections : First, the 
area lying in the dry belt ; second, the area further east, draining a portion of 
the westerly slopes of the Monashee mountains. While these areas gradually 
merge into each other, marked differences of precipitation over these two 
regions reflect striking differences in attendant phenomena. 


In the dry belt the plateaus are generally covered with scattered bull 
pine and small timber, and the valleys are narrow. There are also mountains 
with elevations of 5,000 to 6,000 feet, on which are found good fir and some 
cedar and hemlock. (See Plate 10.) ’ 


The climate of the dry belt is characterized by a low mean annual precipi- 
tation of from five to fifteen inches. The summer rainfall is small and the 
snowfall varies from one to two feet in the valleys to four to six feet in the 
hills. The summers are very hot and dry, with cool nights. The winters 
are dry and cold, with short spells of extreme cold, when the thermometer 
may drop to 40° below zero. 


Owing to the requirements of irrigation, the stream-flow of the dry belt: 
has been specially studied by officers of both the Dominion and Provincial 
governments. Up to the present time, nearly all the irrigation in British 
Columbia has been based on gravitation supply from the smaller creeks. Com- 
paratively little has been done to store the waters of the spring floods and 
still less to provide a supply from the larger rivers by pumping. 


The warm sun in April and May, assisted by Chinook winds, melts the 
snow, and freshets occur usually about the second or third week in May. The 
flow decreases in June, and, during July and August, when the water is required 
for irrigation, many water-courses are almost, or wholly, dry. The autumn 
rains are light and cause a barely perceptible increase in the flow, while in winter 
the creeks are frost-bound. 


The foregoing demonstrates that, in the valleys of the lower Thompson 
and of its tributaries, the interests of irrigation are paramount. There are, 
however, some streams on. which power developments, possibly in connection 
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with irrigation projects, might be undertaken in order to y iopa ree at certain 
seasoas, a limited amount of power. 


Between Kamloops lake and Ashcroft, 20 miles below, the Thompson 
river falls 200 feet. Between Ashcroft and Spence Bridge it falls 225 feet in 
25 miles, and between Spence Bridge and ‘its mouth, at Lytton, it falls 320 feet. 
For reasons explained more fully in discussing the Fraser river, the chief being 
the railways constructed on its banks, it is improbable that any attempt will be 
made in the near future to develop the large water-power Beso neeiuies of the 
Thompson. 


The more easterly portion of the Thompson watershed includes the tribu- 
taries to Shuswap lake (except Salmon river which lies in the dry belt) and the 
upper portion of the North Thompson and its tributaries. The agricultural 
development is here less advanced’ and much of the ground is rolling and rather 
hard toclear. There is good timber in the valleys and on the mountain slopes. 
The high water elevation of Shuswap lake is 1,149 feet. The mountains at the 
headwaters of its tributaries rise to Sho tents of from 6,000 to 8,000 feet. 


The precipitation over this portion of the watershed ranges from 15 inches 
on the borders of the dry belt to 40 or 50 inches on the higher mountains. 
The runoff from the various streams reflects this higher precipitation, and 
the district is well supplied with water- -power. Several small streams have 
been developed, the most important being the Kamloops city plant on 
Barriére river. 


Tributaries to The more important tributaries of the Thompson are as 
Thompson follows : 
River ' Nicola River drains an area of 2,650 square miles. It flows 
out of Nicola lake at an elevation of 2,020 feet and descends 1,300 feet in 45 
miles to its mouth at Spence Bridge, its watershed lying in the dry belt. The 
Nicola. valley is a well-known ranching country, and mining is also carried on, 
The water-power possibilities are limited to a few very small powers on 
some of the tributaries. The Canadian Pacific railway follows the banks of the 
main stream and would render it difficult to make any developments thereon. 


Bonaparte River drains an area of 2,050 square miles. The watershed lies 
in the dry belt, and the waters of the streams are required for irrigation. There 
are several lakes at its headwaters at elevations of from 2,000 to 4,000 feet ; the 
largest, Bonaparte lake, is about 10 miles long, 2 miles wide, and at 3,834 feet 
above sea. Much of the lower land is irrigated and is now under cultivation. 
North of the Railway Belt the altitude of the valleys is higher, hence the preci- 
pitation is a little heavier, and there is more timber. For the last four miles of 
its course the river flows through a deeply eroded cafion. A small develop- 
ment was made here for lighting the town of Ashcroft, but in the spring of 
1913 the plant was put out of commission by a washout. 


Deadman River drains an area of 500 square miles. It rises in several 
small lakes at elevations of about 4,000 feet. It is in the dry belt and, while 
power developments would be subservient to irrigation interests, there are 
several small power possibilities. 
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Adams River has a drainage area of about 1,215 square miles. There 
are large areas of valuable timber on the watershed, and the Adams River 
Lumber Co. has built a dam for lumbering purposes about a mile below the 
outlet of Adams lake. The lower river offers an excellent power site and 
Adams lake—area of about 54 sq. miles—affords valuable storage. This 
potential power is of great economic importance in connection with the develop- 
ment of this territory. 

Shuswap River, also tributary to Shuswap lake, drains a watershed of 
2,050 square miles. There are two power sites on this river, one below Mabel 
lake and one at the cafion 12 miles above Mabel lake. Inconnection with the 
latter, extensive studies have been made under the direction of Mr. A. R. 
Mackenzie, for the Couteau Power Co. (see p.173), and an ultimate develop- 
ment of about 18,000 h.p. is contemplated. (For Shuswap River cafion see 
Plate 21.) 

The tributaries of the North Thompson are not as well known as those 
of the South Thompson. The Barriére river has been partially developed by 
the city of Kamloops. On Murtle river, tributary to the Clearwater, there 
is an undeveloped power of considerable magnitude. Many other tributaries 
to the North Thompson, particularly those from the east, are known to possess 
opportunities for smaller developments. See list of water-powers for a sum- 
mary of the information available. 


Tributaries to Bridge River is the first large tributary to the Fraser river above 
Fraser above ; 

Confluence of the confluence of the Thompson. It was explored by miners 
Thompson in 1858, and was prospected nearly to its source. The valleys 


of its upper tributaries penetrate the eastern slopes of the Coast mountains. 
It drains 2,540 sq. miles of extremely mountainous country. Bridge 
river may be divided into four portions, wz., the river below the cafion, 
the cafion itself, the river immediately above the cafion, and the upper 
waters. Bridge river, between its mouth and the confluence of the 
North fork—a distance of 16 miles—has alluvial benches at each side 
and lies in a narrow valley between’ steep mountain slopes. There 
is insufficient precipitation for agricultural purposes, but the benches, when 
irrigated, yield good crops. The cafion is situated above the confluence of 
the North fork. It is 12 miles long and is very rugged. The fall in the cafion 
averages over 50 feet to the mile, and, being fairly evenly distributed along 
its length, produces a succession of rapids. It is, generally speaking, a succes- 
sion of narrow gorges followed by wider gravel bars ; at places it narrows to a 
width of 120 feet. Upper Bridge river—the stretch above the cafion—is a 
sluggish stream flowing through a narrow valley, at no place more than a mile 
wide. The banks are low and are overflowed during the freshet season. The 
valley is bounded by steep mountains. (For dam-site in Bridge River valley 
see Plate 24.) The upper waters consist of several mountain streams, drain- 
ing, for the most part, narrow valleys, There are a number of mines on 
these streams, chiefly on Cadwallader creek. 

There are no large lakes on Bridge river or its tributaries, and the runoff 
varies between wide limits. The precipitation increases towards the head- 
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waters. Power developments on the Bridge River watershed are limited to a 
few mining plants on the tributaries, but the contemplated diversion of the 
waters of the main stream to Seton lake, by means of a tunnel, constitutes 


one of the larger power potentialities in this part of the province. (See page 


171, for further details.)* 
The Chilcotin river is about 145 miles long and drains an area 
Chilcotin River of about 7,000 square miles of the westerly section of the great 
Interior plateau. 

Southwestward from Chilcotin post office, the country has a rolling sur-> 
face, spreading wide and sloping slightly towards the Chilcotin valley, which 
appears like a deep gash in the midst of an extensive plateau. Beyond the 
valley the plain extends for many miles, inclining slowly upward to the gentle 
slopes of a bounding range of wooded hills, above which rise the snow- 
clad peaks of the far distant Coast mountains. (For view of Chilcotin 
valley and plateau, see Plate 22, also compare view opposite p. 236 in 
Report of Geological Survey of Canada for 1875-76.) The Chilcotin plateau is 
generally open and prairie-like, diversified with patches of woodland and 
covered with a good growth of bunch grass. This forms a fine stock-raising 
region, and parts of it are already occupied by ranchers. The district is, in 
large part, underlain by Tertiary rocks, chiefly volcanic. 

The greater portion of the Chilcotin watershed lies in the dry belt. The 
branch which retains the name Chilcotin gathers its waters from several creeks, 
which, in turn, drain small lakes lying on the plateau about 50 miles east of 
the Coast mountains. This branch has a small flow, and has no important falls 
or rapids. The major portion of the flow of the river comes from the south 


-_ branch, the Chilko, which drains Chilko lake. 


Chilko lake, one of the larger lakes of British Columbia, is about 48 miles 
long, from 3 to 4 miles wide, about 97 square miles in. area and lies partly 
surrounded by high mountains of the Coast mountains, many of which are 
snow-covered all the year. It is about 3,880 feet above sea and may afford 
storage. Some of its tributaries have their source in glaciers. 

At the confluence of the Chilko and Chilcotin the river lies about 200 feet 
below the general surface of the country (see Plate 22). Downstream the 
valley gradually deepens and widens and, at Hanceville, 25 miles below, it is 
400 feet below the plains. At its confluence with the Fraser, 28 miles below 
Hanceville, the floor of the valley has dropped until the river is no less than 
1,800 feet below the general level of the Central plateau. Except at one or 
two points, where there are short cafions, the river flows between banks com- 
posed chiefly of sand and gravel, with occasional ‘‘slides.”’ ; 

The chief power site listed in the tables is at the first cafion. Here the 
walls are of rock and‘rise to a height of over 80 feet. The rock channel proper 
has a length of about 800 feet. Above and below the cafion the river has 
clay cut-banks varying in height from 300 to 500 feet above low water. Back 

*See “ Report on Bridge River” in Annual Report of Minister of Lands, British Columbia, for 
1912, pp. D273, et seg. Also, Annual Report of Minister of Mines, British Columbia, 1910, pp. 134, 


et seq. 
+ See Report of Geological Survey of Canada, 1875-76, p. 234, et seg. 
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of these there are a few narrow benches, wooded on the south, but open and 
grass-covered on the north. Steep side hills rise to the general level of the 
open prairie country at an elevation of between 1,800 and 2,000 feet above the 
river bed. . Other power possibilities are said to exist on Big creek and on 
Taseko (Whitewater) river, but the district as a whole does not appear to 
afford much scope for desirable developments. 


Quesnel river, named after Jules Maurice Quesnel, is one of 
Quesnel River the more important tributaries of the Fraser. Its watershed 
has an area of about 4,500 square miles and includes a large 
area in the southern portion of the Cariboo range. The North fork drains 
about 1,000 sq. miles and the South fork about 2,500 Sq. miles. 


The Cariboo district may broadly be divided into two parts : First, that 
portion of the country which has an elevation above sea level of from 1,800 to 
4,000 feet, and comprises the large valleys and plateaus of earlier periods, 
which are traversed by the larger old river channels, such as the Quesnel River 
system ; and, second, the more elevated portion, as represented by the moun- 
tainous region around Barkerville. 


In the lower territory the gravel-bearing streams, after leaving the con- 
fines of the more enclosed valleys, issue into wider and more level valleys or 
plains. Here, for the most part, their courses are less rigidly defined, their 
flow being slower and their channels larger.* 


There is a marked difference between the climates of the lower Quesnel 
valley and the upper portion of the watershed. Thus, at Quesnel, the mean 
annual precipitation is about 14 inches, and, in dry summers, irrigation is 
practised ; while at Quesnel Forks and above, the physical appearances indi- 
cate a considerably greater precipitation. The lower river valley, in general, 
passes through a’ district composed of gravelly hills, and high bench lands 
thinly timbered with poplar, birch and other small growth. Few patches of 
old timber remain. Some years ago, a large portion of the district was swept by 
a destructive fire.. About five miles above the mouth of the river, is the 
‘First’ cafion—simply a great gash cut by the river in the gravel banks, which 
are constantly sliding into it. This so-called ‘cafion’ is not suitable for 
power development. From the ‘cafion’ to the Forks the character of the 
river does not vary greatly. The channel in many places is obstructed by 
gravel bars formed by the frequent slides. (For typical country in vicinity of 
Quesnel river, also cut-banks, see Plate 23.) 


Between the mouth and the Forks there is only one favorable site for sub- 
stantial power development, namely, at a rock cafion about 20 miles upstream. 
Here the river narrows to a width of 100 to 250 feet, and falls about seven feet 
in 2,000 feet. The cafion has rock walls and forms an excellent dam site. 
Probably a head of from 25 to 40 feet might be obtained. None of the tribu- 
taries below the Forks afford scope for large power development—the largest, 
Beaver creek, has a normal summer flow of about 30 to 50 second-feet at its 


*See “Report on the Geology of the Mining District of Cariboo,” by Amos Bowman, in 
Report of Geological Survey of Canada, Vol. III, 1887-88. . 
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mouth, and is said to be almost dry at low water. (For power site on Quesnel 
river see Plate 23.) 

; The North fork of the Quesnel drains Cariboo lake and the South fork 
carries the discharge of Quesnel lake. Cariboo lake is 10 miles in length by one 
mile in width, and occupies the southern end of a low depression which is 
drained by Swamp river and extends many miles to the north. Quesnel lake 
has an area of about 133 square miles, and extends easterly in a narrow valley 
for some 70 miles, having a north arm about 18 miles long. It is usually 
closed by ice from November to March. The North fork drains a district 
which appears to have an average precipitation rather larger than that of the 
area drained by the South fork. Owing to the regulating influence of Quesnel 
lake, especially as modified by the dam at the outlet, it is probable that, on the 
South fork, the range between high and low water is less than on the North fork. 


The difference of elevation between Quesnel Forks and Quesnel lake—a 
distance of seven miles—is 235 feet. If a dam of sufficient height to regulate 
the lake level were erected below the outlet of Quesnel lake and a flume and 
pipe-line constructed to a power site on the South fork, one mile above Quesnel 
Forks, an effective working head of 200 to 220 feet might be secured. A 
favourable location for the pipe-line might be found along the benches adjacent 
to the road from Quesnel Forks to the lake. 

In view of the fact that storage is afforded by Quesnel lake, that the water- 

shed lies in.a region of considerable precipitation, and that the development 
would be comparatively easy, this is probably the best large power possibility 
on the tributaries of the Fraser north of Bridge river, and hence is of great 
economic importance in connection with the development of this part of the 
province. Alternative methods for developing this head are suggested in the 
_ tables, but the scheme outlined above would probably prove the most satis- 
m factory. 
The North fork of the Quesnel is not so large as the South fork. For the 
first six miles it is a swift stream with, here and there, broken water. It flows 
between high gravel banks, and has, in places, cut-banks several hundred 
feet high. The falls, two miles below Cariboo lake, have a descent of 12 feet. 
The additional fall in rapids above and below gives a possible head of 60 feet 
in half a mile. Suitable dam-sites exist, and a dam near the falls would control 
Cariboo lake for storage. Below the falls the North fork descends between 
30 and 40 feet per mile and additional head might be developed by fluming 
along the northwest side of the river. (For views on North and South forks 
see Plates 24 and 25.) For a similar distance the total head obtainable 
on the North fork might be rather more than on the South fork but, owing 
to the smaller watershed and the lesser facilities for storage in Cariboo lake, 
less power would be secured. In addition to these main power sites there are 
no doubt several streams tributary to Quesnel and Cariboo lakes which would 
afford opportunities for smaller developments for mining and other local pur- 
poses. 

The Cariboo district has, for over half a century, been famous for its gold- 
bearing streams. In the past a large amount of gold has been'taken from the 
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placers of the Quesnel and lesser streams in the Barkerville district. In 1896-97, . 


a dam* was constructed at the outlet of Quesnel lake at a cost of 750,000. 
It cut off the supply of water to the South fork, but unfortunately the amount 
of gold found in the river bed proved insufficient to make the undertaking 
profitable. (See Plate 25.) 

Works for the control of water for mining purposes are usually constructed 
for temporary use only. Thus there are throughout the province, and especi- 
ally in the Cariboo district, a great number of abandoned ditches and appur- 
tenant works. The ditches are the most permanent of all the evidences of 
past activity, and may be followed around the hillsides for many miles. Refer- 
ences to these old plants are made in the Reports of the Minister of Mines, British 
Columbia. The most extensive installation of its kind in British Columbia is 
that of the Quesnel Hydraulic Gold Mining Co. on Twenty-mile creek, a 


tributary of the Quesnel, about five miles below Quesnel Forks.f (See Plate 25.) 


The widespread occurrence of gold in the gravel deposits of the Quesnel 
river had long been known. To secure an adequate water supply at sufficient 
elevation for hydraulic mining operations, the Quesnel Company installed an 
extensive system for the diversion of water from Swift river to Twenty-mile 
creek. The ditch system is 25 miles long and includes three inverted siphons. 
The diverting dam is 35 feet high and 600 feet long, the catchment area is 
about 200 square miles and the working head about 500 feet. The cost of the 
entire equipment is said to have been about $1,000,000. Very extensive tests 
of the gravel deposits were made previous to the installation of the plant, but 
the practical working did not come up to expectations and, in 1913, the plant 
was shut down. 


Se The Blackwater river discharges into the Fraser from the west, 
River 35 miles above Quesnel. As the West Road river, it is men- 
tioned in the Travels of Alexander Mackenzie, as the point at 
which he left the Fraser and struck westward on his famous overland journey, 
in 1793, to the Pacific. It drains 5,000 square miles of the Interior plateau, 
and is about 150 miles long. East of the Telegraph range it flows through a 
deeply-eroded channel, about 200 feet below the level of the plateau.t 
The Blackwater rises on the slopes of the Itcha and JIlgachuz mountains, 
isolated ranges rising to an elevation of 2,000 to 3,000 feet above the plateau. 
Compared, however, with the great peaks of the Coast mountains lying to the 
west, their mass and altitude are insignificant, and cannot seriously modify 
the climate of the district. Precipitation, however, is probably rather heavier 
in their immediate vicinity. Snow may usually be found on their northern 


* A raceway is cut out along the north bank of the river. It is faced with cribbing and 
sheet piling, is 400 feet long, 127 feet wide and has 9 regulating gates, each 12:4 feet wide at 
the upper end. These gates may be raised to an extreme height of 19 feet. To the right of the 
raceway and at the upper end of the island is a pier 220 feet long and 17 feet high above low 
water. The remaining section of the dam is in the form of a segment of circle of 415 feet 
radius. It is 93 feet wide at the base with a planked slope, heavily rocked, sloping upstream 
for a distance of 36 feet. The crest of the weir is 10 feet wide and 5 feet above average high 
water, or 12 feet above low water. 

} A full description of this plant, supplemented by many illustrations, is to be found in the 
Reports of the Mintster of Mines, British Columbia, for the years 1910, p. K47, and 1911, p. K52. 

fSee Geological Survey of Canada, Report of Progress, 1875-76, pp. 241 et seq. 


BLACKWATER RIVER 
A.—Second cafion near mouth. Very typical of many deeply eroded river channels in the interior of the province. 
B.—Fall below Tsacha lake. 
C.—Cafion at Telegraph Trail crossing. 
D.—Cascades below Chine lake. 


Plate 26 
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‘slopes during the greater part of the summer months, and it is from this source 
_ that the Blackwater river derives the bulk of its summer flow. The Telegraph 


range is not of sufficient elevation to affect, to any great extent, the climate of 
this district. 


The watershed of the Blackwater river lies entirely within the dry belt. 
There are no precipitation data from stations within its borders. An estimate, 
based on the record of the nearest stations and on reports from various sources, 
would indicate an annual precipitation of from ten to fifteen inches. However, 
where affected by local ranges of mountains, the quantity may either be in- 
creased or decreased. The upper part of its watershed, except in the immediate 
vicinity of the Itcha and Ilgachuz mountains, probably has less precipitation 
than the more easterly portion. 


The timber is mostly jackpine, with some small spruce, poplar and willow 
brush on the bottom lands. There is little undergrowth except on the river 
banks, and much of the wooded country is of an open, park-like character. 
Considerable areas on the western side of the Telegraph range have been 
devastated by recent forest fires, and very little old timber remains on the 
watershed. 


Of the rivers of the province which drain areas in excess of 3,000 square 
miles, the Blackwater probably has the lowest runoff per square mile.* There 
are numerous small lakes in the Blackwater district, and some expansions of 
the river and its tributaries, but their combined area is not great, neither do 
they afford much opportunity for storage. A slight improvement might be 
made in the regimen of the stream, by the control of the discharge above the 
cascade at the outlet of Cline lake, and possibly below the outlet of Tsacha 
(Long) lake, some distance above the waterfall. 


Opportunities for extensive power development on the Blackwater do not 
exist. Details of the possible power sites are given in the tables. The chief 
points where small powers might be developed are at Blackwater cafion ; the 
rapids in the Telegraph range ; at the cascades and at the waterfall. (See 
Plate 26.) 


Of the tributary drainage areas of the Fraser, the area drained 
Nechako River by the Nechako is next in magnitude to the Thompson River 

watershed. The total watershed of the Nechako is about 
17,900 square miles, thus exceeding the area—14,300 square miles—drained 
by the Fraser river above their confluence at Prince George. The upper Nechako 
—the portion of the river above the mouth of Fraser Lake stream—trises on the 
eastern slopes of the Coast mountains and flows, in an easterly direction through 
the Tetachuck Lake and Ootza Lake branches to Natalkuz lake, thence north- 
easterly to its confluence with Fraser Lake outflow. The watershed of the 
upper Nechako, including the Fraser Lake tributary, is about 9,000 square 
miles, of which 5,000 square miles lies above the outlet of Natalkuz lake. 


-* The small discharge of the Blackwater was commented on as early as 1828; see Peace 


¥ River, a Canoe Voyage from Hudson Bay to Pacific ; Malcolm McLeod, 1872, on p. 31. “This — 


stream [t.¢e.. Blackwater river] . ... . has hardly a drop of water in it.” 
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The ‘dry belt’ extends over a large part of this watershed, and the flow 
of the tributary streams depends upon the character of their respective water- 
sheds. Probably more than 75 per cent of the flow at Fraser Lake confluence 
comes from above Natalkuz lake. In summer the discharge from Cheslatta 
lake falls to less than 40 second-feet. 

Valuable storage could be obtained on Frangois lake for the power site 
atits outlet. The discharge of the lake is affected by the direction and strength 
of the wind. The outlet from Francois lake is quite restricted, the waters 
flowing through a deep cafion. Its tributary watershed, however, is relatively 
small, and does not extend to the Coast mountains. The Entiaco, Endako 
and Tatalkuz, tributary streams, are small. 

Storage may be secured on numerous rather large lakes, such as Teta- 
chuck, Natalkuz, Cheslatta, Frangois, and possibly also at the outlet of the 
Eutsuk lake. Many tributaries of the Nechako rise in the snow-covered 
peaks of the Coast mountains. ‘This, in conjunction with the regulating effect 
of the lakes, even under natural conditions, indicates the probability that the 
discharge from the Nechako is more uniform than that from other tributaries 
of the Fraser. 

Particulars of the various power sites are listed. The Grand cafion is worthy 
of further investigation. If developed, in conjunction with a storage site at 
Natalkuz Lake outlet, it might form a valuable power. (See Plate 27.) 

The lower Nechako flows through a country described as “‘constituting 
the greatest connected region susceptible of cultivation in the province of 
British Columbia,’*—but possibly an exception would have to be made in 
favour of the Peace River territory. The Grand Trunk Pacific railway follows 
the Nechako valley from Prince George to Fraser lake. This district is de- 
veloping, and will, no doubt, eventually become one of considerable agri- 
cultural activity. The Chilako valley and the country bordering the Nechako 
river, especially on the south side, contain a large area of land suitable for 
agriculture. There are many extensive patches of open grassy land and 
occasional fine groves of cottonwood of good size. 

Arid or semi-arid conditions are maintained from the eastern foothills of 
the Coast mountains, westerly, to the Telegraph range; but, east of the latter, 
there are clear evidences of a greater precipitation which, in normal years, is 
probably sufficient for agricultural purposes. 

The country between Fraser lake and Prince George, through which the 
lower Nechako flows, has the appearance of an extensive fertile plain, com- 
paratively level and well wooded. From the river, no high hills are visible. 
About a mile below the Fraser Lake stream, there is arapid with low cliffs of 
basalt. Seven miles below, the river becomes contracted and rapid and breaks 
through some low rocky hills. Ten miles below, a second rapid occurs, with 
small rocky islets, and from this point to the junction of the Stuart—38 miles— 
the river flows in a fairly direct course. 

On the upper part of this 38-mile stretch, the land level seldom rises 50 
feet above the stream, but, as the river descends, it eventually appears to stand 


* See Report, Geological Survey of Canada, 1879-80, p. 30B. 
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~ about 100 feet above it. For ten miles below the mouth of the Stuart, it flows 


through flat country, with several lower benches between the river and the 
general level of the plain. The river here turns northward and describes a 
semicircle in passing through a low range of rocky hills, on the east side of 
which is a rapid, one of the worst on the lower Nechako. Thence, to the 
mouth of the Chilako, it is rather crooked and is depressed 150 to 200 feet 
below the general level of the surface of the country. From the mouth of the 
Chilako to Prince George the river is rapid and shallow.* 


The Stuart river rises in Stuart lake, and is the chief tributary 


: Stuart River of the lower Nechako. Its drainage area of some 5,600 square 


miles includes several large lakes, and extends northwest for 
over 200 miles, to north of latitude 56°. From Stuart lake to the Nechako 
river its course is 50 miles in length and, except at two or three points, its flow 


j is sluggish. The banks are generally low and flat, the level country 


extending about ten miles on each side of the river. 
_The waterways from Prince George to Fraser lake and the Stuart 


_ river and lake are all navigable at certain stages by small stern-wheelers, but 


the proximity of the Grand Trunk Pacific railway will lessen the necessity for 
water transport on the lower Nechako. Should future development make it 


_ advisable, it would be possible to improve the Stuart river so as to provide 


Upper Fraser 


a water route from the Nechako to the head of Tacla lake. . 
The precipitation over the Stuart River watershed, while usually sufficient 


for agriculture, is not heavy and, consequently, the low-water flow is com- 
paratively small. 


As might be expected in a country with the characteristics of that drained 


: by the lower Nechako, the water-power possibilities are neither numerous nor 
large. There are two sites on the Stuart river, and possibly two or three on the 


lower Nechako. In each case it would be a low-head development, involving 
the construction of expensive works. Moreover, on the N echako, the proximity 


of the railway tracks and the possibility of damage by back-flooding would in 


Some cases limit the head. At the upper site on the Stuart river a dam might 
‘be built to control Stuart lake for storage. No large power possibilities have 


_ been found on the adjacent tributary streams. It may be pointed out, however, 


that, when the demand is sufficient to warrant the development of the power 
“available on the upper Nechako, the surrounding district is well within the 
tadius of modern high tension transmission. 


Between Prince George and the mouth of Bear river, the upper 
Fraser river makes its great northern ‘bend’ around the 
hilly country north of the Cariboo mountains and almost 
Teverses the direction of its flow from south at Prince George to northwest at 
Bear river. Between Bear river and Téte Jaune, the Fraser flows in the great 
Intermontane valley, elsewhere described. 

; Descending the upper Fraser valley, the flat land commences about 10 
miles above Téte Jaune near the confluence of Grand Fork river. At 


River 


Bee * Seo, Geological Survey of Canada, Report of Progress for 1876-77, pp. 52 et seg. 


/ 
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Téte Jaune the valley is two miles wide, and, from this point, it maintains a ~ 


northwesterly course for 150 miles, gradually increasing to four miles in width 

at Goat river, and to about eight miles at Catfish creek. The valley floor is at 

a mean elevation of 2,250 feet above sea level, and is bounded on each side by 
high mountains from 6,000 to 9,000 feet in elevation. The highest peak 

of the Rocky mountains, mount Robson, elevation 13,068 feet, is at the head 

of the Grand Fork tributary. 

The larger part of the upper Fraser valley was, at one time, covered with 
heavy timber. At the present time, there are patches, mostly near the foot of 
the high bordering mountains, which, in the size of the individual trees and 
the density of the undergrowth, resemble the Pacific Coast forests. Forest 
fires have destroyed large areas. At present, except for the patches of large 
timber above mentioned, the valley is covered with’a light growth of jackpine 
(up to 18 inches) with an area of second-growth spruce, fir and cedar (up to 
30 inches). The banks of the river are generally bordered by cottonwood, 
alder and willow. 

The lower and more northern portion of the valley has a somewhat higher 
precipitation than the southern portion of the valley and the timber growth 
is correspondingly heavier. 

The valley contains considerable areas of land suitable for settlement. 
The bottom lands are from five to twenty feet above the river and the bench 
lands from 40 to 200 feet higher. For some time to come, lumbering will 
probably constitute the chief industry in the valley. 

Throughout its entire length, the river follows a very winding course, 
meandering from side to side of the valley. The current varies from two to 
seven miles per hour, but, in general, is about three miles. During high-water 
stages the river was navigated from Prince George to Téte Jaune during the 
building of the Grand Trunk Pacific railway in 1912 and 1913, but, with the 
passing of railway construction, most of the traffic disappeared. 

Except, possibly, at the Grand cafion, 100 miles above, there are no 
power sites on the main river between Prince George and Téte Jaune. Several 
of the tributaries, more particularly those coming from the Rocky mountains, 
afford possibilities for power developments, and, on some of these, storage 
lakes at considerable elevation above the main valley are reported. This 
territory, however, has not been examined in detail and its power possibilities 
are by no means adequately known. 

The higher reaches of the upper Fraser extend to the vicinity of Yellow- 
head pass. Six miles below the summit, and a mile west of Yellowhead lake, 
it enters the main valley. The valley is wide and partly open. About 20 miles 
from the summit the Fraser flows into Moose lake, which is 74 miles long and 
one mile wide. South of the lake the mountains rise abruptly from the water's 
edge, while to the north the country inclines moderately for some distance 
before the steeper slopes begin. Issuing from Moose lake, the Fraser moves 
sluggishly in a wide channel for two or three miles, then it narrows, and, taking 
a steeper grade, rapidly descends. Further on, the valley becomes more Ccon- 
fined and the hills close in on both sides. The narrowest point is some eight 
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miles below the lake, after which it again widens. Downstream, fourteen miles 
from the lake, the river is joined by the Grand fork. In this portion of its 
course, it is joined by several tributaries and, while power development is 
feasible at one or two points on the main river, the tributaries probably offer 
more attractive possibilities. 

The chief tributaries of the upper Fraser are the Salmon, Willow, Bowron 
(formerly Bear), and McGregor (formerly North fork) rivers. The main 
branches and tributaries of the McGregor river have not been examined for 
power sites. They drain two narrow valleys parallel to the main range of the 
Rockies. The Salmon river has no large power possibilities. There are some 
power sites on both the Willow and Bowron rivers, described in the tables: 
(See Plate 27.)* 

*For fuller description of Upper Fraser valley, see Annual Reports of Minister of Lands, 


British Columbia, for 1912, pp. D284-291 ; and for 1913, pp. D427-433; also, see Geological Survey 
of Canada, Annual Report (new series), Vol. X1I,1898, 78-79A; 15-20D and 32-35D. 
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ee eel 


NAME OF STREAM 
AND 
SirvaTION oF POWER SITE 


' Fraser river : ; 
+229 Cafion between Yale and 


LAs an Ss Gonibio bo aco 
+230 Cafion between Lytton and 
lloost’S seers tae a 
231 River above Lillooet to Chim- 
MAGS gs dtiocbd cane BEE 
232 Cottonwood cafion.......... 
233 Fort George cafion......... 
234 Rapids and cafion.......... 


(above mouth of Willow 
river) 


Area of Select- 
Water-| ed 
shed. in| head 
square} in 
miles* | feet* 
82,400 150t 
60,400 

46,200 

37,400 20 
31,350 20 
10,400 


REMARKS 


200,000§|River descends about 280 ft. in 53m. Rugged cafion 
extends for 30m., solid rock walls, in places only 200- 
300 ft. apart. Difficult to develop. 


River flows in deeply eroded trough-like valley many 
hundred feet below general surface. 


Trough-like valley continues, height of banks gradually 
decreasing. ‘Total descent, Chimney creek to Lytton, 
800 ft. in 120 m.; not navigable for cafioes ; numerous 
rapids and cajions. 


10,000 {River narrows ; water swift and deep ; rock banks rise 
precipitously up to 200 ft. Single channel navigable 
by canoe and steamer. Head optional, limited by back 
flooding. Dam with locks might improve navigation. 


10,000 |River 800 ft. wide ; has 5 canoe and 2 steamer channels. 
Precipitous banks and rock bed. Water broken ; flow 
swift. Head optional. 


Not examined from a water-power standpoint. 


a a a 
TRIBUTARIES TO FRASER RIVER BELOW CONFLUENCE OF THOMPSON RIVER. 


Coquitlam river 


Pitt lake 


Pitt river 


Gilley (Munro) creek : 
(trib. to Pitt river) 
(Gilley Bros. development.... 


$235 Possible total head 


Widgeon (Silver Pitt) creek: 
(trib. to Pitt lake) 
+236 Rapid in cafion 
(4m. from mouth) 


Raven (Rushton) creek : 
(trib. to Pitt lake) 
+237 Cafion 900 ft. from lake 


Rainbow creek (trib. to Pitt lake): 
+238 Series of falls in cafion 


West Lillooet river : 
Original plan of development 
(diversion into Kanaka 
creek) 


+239; Second plan of development . 
(by flume) 


Third plan of development... 
(by tunnel to Stave lake) 


North fork West Lillooet river : 
+239 Falls near north bdy. Tp. 12. 


260} 

71 600 

6 | 2,000 
25 | 400 
10 | 650 
24 | 630 
60y} 300 
15 60 


Dam at outlet of Coquitlam lake diverts its waters to 
Buntzen lake and thence to Burrardinlet. See District 
No. IV, Power Site No. 443. 


Pitt lake is tidal. 
tributaries. 


Power possibilities on numerous small 


Rapid in upper reaches, power possibilities said to be 
relatively small. 


Partial development to operate rock crushers at quarry ; 
250 h.p. plant but sometimes insufficient water. 

Descent over 2,000 ft. in 1m.; rapids and falls. Storage 
in Gilley and Dennett lakes. 


250 
1,500 


400 ft. in 7,000 ft. cafion. Coquitlam municipality sur- 
veyed creek for water supply. City of Westminster 
has made application for power rights. 


1,800 


Fall of 100 ft. and 550 ft. head in $m. rapid ; possible to” 
divert water from above falls to lake shore. Small 
lake for storage 650 ft. above Pitt lake and 3m. distant. 


1,500 


630 ft. head in 4m. of falls and rapids, dam-site at head of 
falls. Easily developed power. 


Proposed development which led to famous Burrard - 
Power case. Kanaka creek is small but flows in deep 
ravine with fall at one point of 100 ft.; good storage in 
Lillooet lakes. 

300 ft. fall in 53m. rapids and falls. Proposed flume 
along side hills would be expensive and troublesome in 
maintenance. 

Water might be diverted by tunnel to Stave lake, about 
100 ft. lower than Lillooet lake, and utilized in the 
Stave River plants. 


Series of falls ; total descent about 60 ft. in 600 ft. Sug- 
gested development in connection with rock quarry. 
Proposed domestic supply to Maple Ridge municipality. 


2,200 


10,000! 


150 


a A eS a en I a a Fa) ee ea Bw 


* See Description of Power Tables. 


+Power sites on streams within the confines of Railway Belt. 


tAssumed for purposes of estimate. 


i 


Watershed area above Pitt lake. 


the total head is utilized. 
y Drainage area above lake outlet. 


For discussion of power possibilities of Fraser river, see page 231. 


1About the same amount of power is available whichever method of development is adopted, assuming that in each case 
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a a a SS SVE 
Water- 


STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| in feet) power 


* * * 


Stave river : 
Western, Power” Co. of Can- 
, ada, Upper sitesi... Jac. 450 120 | 52,000¢/At Stave falls below outlet of Stave lake (area about 12 
sq. m.). Concrete dam 60 ft. high will be raised 20 ft., 
i making area Stave lake about 24 sq. m. Existing 
; plant designed for four 13,000 h.p. units, three now 
installed.§ Operating under 100 ft. head; ultimate de- 
; +240 velopment 120 ft. head. ’ 
; Mower sitewee. so cece eee 450 120 | 52,0001/130 ft. head is available in Stave river between present 
- plant and mouth. Two plans are proposed: (a) One 
4 dam in rocky cafion near mouth to develop full head, 
(b) two dams, each about 65 ft. high, one at mouth of 
river and the other 1m. below present power house. 
t Latter plan will probably be adopted. (See page 169.) 
Silverdale (Silver) creek: 
(below Mission) 
tDevelopment by Mission 
Water, Light and Power Co.| Small 200 250 |Rock-fill crib dam 30 ft. high; 72 ft. storage; 34m. pipe. 
: : 55-k.w. generator installed. Possible total head 230 ft. 
_ Bristo creek (trib. to Sumas lake) : 


BEIT TOR ADIOS © cert ocelot es Small 300 | 80-100 /300 ft. fall in Im. rapds ; possible dam 25 ft. high would 
~ give pondage for 12 hours flow. 
_ Chehalis river : 


_ $242 Rapids below outlet of lake .. 86y| 400 | 15,000 |600 ft. fall in 8m. rapids ; possible dam 40-60 ft. high, 
storage in Chehalis lake. Probably expensive develop- 
ment, necessitating long pipe-line. 

' Slollicum creek : || 

trib. to Harrison lake) F 

_ $243 Succession of falls.......... 5 | 2,800 3,500 |Power house site on lake shore. Highest fall 220 ft.; 
total descent 2,800 ft. in Im. Two small lakes afford 
possible storage, 

Lillooet river : 


ff Below Lillooet lake......... 2;200X|(Seer ....  |Descends 640 ft. in 30m. from Lillooet lake to mouth. 
Above Lillooet lake......... 1600) 1. 2 .... |Rises in mountainous region, but, near Pemberton 
-Z meadows, flows sluggishly in tortuous channel; subject 
_Snowcap (Glacier) creek : to overflow. 
‘trib. to Lillooet river) : 
244 Fall below Glacier lake...... 40-50y| .... Tass Conse fall reported between Glacier lake and 
>: mouth. 


_ Green river : 
(trib. to Lillooet river) 
245 Nairn falls, proposed develop- : 
Y TRONS ee ee eR 180 175 3,200 |175 ft. effective head available. Proposed development 
s (5m. from mouth) is below Rutherford and Greta creeks. About 15 ft. 
, storage is said to be available in Green lake by lower- 
ing level. Proximity of railway tracks may limit de- 


th velopment. 

- Soo river : 

(trib. to Green river) 3 ‘ : 

246 Cafion 2m. from mouth...... {fall eee .... |No particulars re head available. Storage might be 


developed in series of lakes and large meadows. This 
a would augment flow at Nairn falls (see above). 
Pemberton creek : 
— (trib. to Lillooet river) ial 
247 Suggested development...... oe kt Soee 950 Developm of 950 h.p. suggested; additional power 
is reported. 


Chilliwack river : A50x 4 waa 
ME SMERAIICS si. Me teiccerereveinter ska Sratelo. tue 150 250 | 11,500 |2,000 ft. fall between Chilliwack lake (2,600 acres) and 
eM y Fraser river. Stream bed chiefly composed of large 
4 Doulas, pergead power sites reported but no pro- 
amihi creek : nounced falls. 1 
(trib. to Chilliwack river) 
$249 Suggested development..... 
Jones lake : 2 Bete , 
_ $250 Proposed development...... 25y %| 1,800 | 25,000 |1,800 ft. in 3m. via tunnel 10,000 ft. long. Lake, eleva- 
i (on east bank of Fraser tion, 2,060 ft.; area, 1,260 acres; storage, 89,000 
river) acre-ft. Area to 50 ft. contour, 2,300 acres. Boulder 
creek run-off about 1 that of lake; could be diverted 
into it. 


*See Description of Power Tables. ; 
Power sites on streams within the confines of Railway Belt. . ‘ : ; 
Horse-power of complete proposed installation. About 45,000 h.p. is available continuously at each site. 
 §Third unit was installed in 1916, and intake gate and penstock erected for fourth unit. 
||Slollicum creek is one of the several small creeks tributary to Harrison lake. Many of these are unnamed and nearly 
all have stretches of rapids, falls and cafions. Details are not available, but probably numerous small powers 
await development. : : il oe : 
Warious projects have been proposed for partially developing latent power possibilities, but any development will 
_ «probably be expensive. ‘The stream is subject to severe freshets and its control is of importance in connection with 
agricultural lands at its mouth: Two proposals contemplate using heads of 250 and 100 feet, respectively. 
_ *This power site has been specially studied. (See page 174.) 
- *Area determined by triangulation survey by Messrs. Anderson & Warden. 
_ ‘About 310 sq. miles in Canada. 
x Drainage area above mouth. y Drainage area above lake outlet. 
oe 
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FRASER RIVER AND TRIBUTARIES—DISTRICT No. I1—Continued 


ee ee oe 


Water-| 4 
SrREAM AND SITE shed in| Head | Horse- REMARKS 
: % sq.miles| 12 feet] power 
Hunter creek : * * * 
(5m. below Hope) } oatg ph : 
251 Fall and rapids near mouth .. 11 700 1,000 |100 ft. fall and 600 ft. descent in 2m. rapids in rocky 


Veer {pep nes mouth. Little if any storaye.{— 
More fall above. 
Silver (Silver-Hope) creek : 
(near Hope) 

+252 Rapid near mouth.......... 85 | 900] 14,000 |1,040 ft. in 5m. rapids, from Silver lake to Fraser ; lake 
fs ates 5 area about 300 acres. 

oquihalla river : 

Rapid and cation about 5m. 
from mouth 

+253 First projected development 260 225 _...  |Stream descends 3,500 ft. in 33}m. from Summit lake to 

rate Hope. Suggested development with 60 ft. dam at head 
of box rock cafion and 2,600 ft. tunnel. 
| Alternative scheme......... 260 | 315 7,500 |Similar dam and 3,900 ft. tunnel. No extensive storage 
except by high and costly dams. 


Nicolum river : 

(trib. Coquihalla river) 7 
+254 Proposed development...... 58x] 1,800 3,000}\Proposed to erect two dams and form storage reservoir of 
10,000 acre ft. diverting upper part of Sumallow river. } 
Power plant near confluence with Coquihalla. Stated 
that several times the listed power might be developed. 
Emory creek : 


+255 Rapids 2m. above mouth.... 10 | 1,000 900 perce Aeboenda 1,150 ft. in 3m. Proposed to use 1,000 
t. head. 
Yale creek : 
1256 Malisiim: Cahoon Seyi © ole 24 900 2,000 |50 ft. direct fall ; total 900 ft.in 2m. Can. Pac. Ry. has 
(13m. above mouth) small dam for water to tank and hotel. Proposed to 
develop 600 ft. head. 


Siwash creek : 
+257 Rapids 1m.from mouth..... Small |1,000 | .... |Proposed to utilize 1,000 ft. head. 


a 


Spuzzum creek : 
7258 Rapids 5m. from mouth..... 65 | 1,000 6,000 |1,200 ft. fallin 5}m. rapids. Proposed development of 


1,500 ft. head. 
Skuzzy creek : 75x 
+259 Rapids near forks........... 64 |1,000 | 6,000 |Reported that 1,000 ft. head might be developed. 
(3m. from mouth) 


Anderson creek : 
(3m. south of North Bend) 


+260 Cafion near mouth.......... 180 50 325 |50 ft. in 1m. rapids, 1 per cent grade for 3,500 ft. Further 
up, slope steeper. Said that 1,000 ft. head might be 
developed. 


North Bend creek : 
+261 Development by Can.Pac.Ry.| Small 200 10 |Small hydro-electric plant. Creek also supplies Can. 
Pac. Ry. tank and domestic supply. Dam. 20ft. long, 
4 ft. high. One 9-h.p. Pelton wheel. Owing to re- 
quirements for domestic purposes the water-power 
plant has been largely superseded by a steam plant. 


Nahatlatch river : 400x 
+262 Rapids below lakes......... 300y| 550 | 30,000 |550 ft. fall in 5m. Dam below outlet of lower lake. 


Storage in chain of 4 lakes. (See page 233.) 
Kwoick creek : 


(9m. below Lytton) 
TIOSMELADIGS fe cveis ore mic eve src esssiatarne 13 | 1,000 2,000 |2,000 ft. fall in 6m. Narrow valley, steep rocky side hills, 
many rock slides. Three small lakes 9m. from mouth 
Dam-site at head of rapids. 


THOMPSON RIVER AND TRIBUTARIES 


Thompson river :2 


+264 Cafion above mouth........ 21,500 | 20034) 100,000 Descent about 300 ft. in 22m. between Spence Bridge and 
: 4 mouth ; rugged cafion. 
Rapids above Spence Bridge.| .... | .... .... |Descent 225 ft. in 25m. between Ashcroft and Spence 
; Bridge ; numerous rapids and cafions. 
Rapids above Ashcroft...... Gey estene _... |Descent 200 ft. in 20m. between Kamloops lake and Ash- 


croft ; numerous rapids. 
Botanie creek : ‘s 


(3m. east of Lytton) 
LOO MECADIOS Marah sc orlels eis oie clevaiets 30x} 1,000 200 4|2,700 ft. fallin 9m. Head optional. Botanie lake $m. 
long, 4m. wide. Irrigation requirements paramount. 


a es ee, ee a es i Me ees Pe I re lll ee ee 


*See Description of Power Tables. 

tLake shown on this stream on Yale sheet does not exist. 

+Power sites on streams within the confines of Railway Belt. 

§See Report, Geological Survey of Canada, 1877-1878, p. 40B. n 

||The estimate here given, assumes no diversion of waters that flow south to the Skagit river. The watershed given is 
that naturally tributary to the Nicolum river. : 

Such a diversion would, however, affect boundary waters. 

2Thompson River power will be difficult to develop owing to natural conditions, fishing interests and to railway tracks 
which parallel river on both banks. (See pages 234 and 235.) 

3Assumed for purposes of estimate. 

‘Available during irrigation season. 

x Drainage area above mouth. y Drainage area above lake outlet. 
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CANON ON WILLOW RIVER NECHAKO RIVER 


Suggested development for Prince George hydro-electric supply. Grand cafion above outlet from Cheslatta lake. 


< 
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NECHAKO RIVER 
Tetachuck falls, below outlet of Tetachuck lake. 


Plate 27 


; 
», 
: 
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STREAM AND SITE 


Nicomen river : 
(9m. above Lytton) 
$266 Cafion jm. above mouth .... 


_ Murray creek : 
(1m. below Spence Bridge) 
+267 Clemes power development. . 
; (at mouth) 


Nicola river 


Spius creek : ; 
(trib..to Nicola river) 
AGS TREC ER aGoaan oeeian aeboe 
- Bonaparte river : 
Ashcroft Electric Co. develop- 
oc 
ower 
+269 mouth) 
Possible development....... 
(Rapids in cafion near mouth) 


house 3m. from 


_ Deadman river : 
- +270 Rapid in cafion 4m. from 


mout 
{Snohoosh (Deadman) lake 


j PROD, Sa Se meee ee torre 
| 271 
Walhachin Irrigation canal .. 
; (near Walhachin) 
_ 272 Falls in cafion at the bend 


A 
f 


A 30m. above mouth....... 
z Tranquille river : 
_ +273 Cafion 3m. from mouth 


Water- 
shed in| Head 
sq.miles| 12 feet 
* * 
43 650 
48 255 
2,650 
280 100 
2,000 70 
350 
540 40 
230y; 20 
98 
170 170 
230 


Horse- 
power 


* 


160 


350 


300 


1,500 


40 
15 


80 


\ 
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REMARKS 


650 ft. fallin 4m. Narrow rocky cafion. Above cafion, 
flat valley and Indian reserve. High dam possible but 
would flood part of valley. 


175 ft. fall in 50 ft. and 25 ft. in 500 ft. rapid ; 255 ft. 
head developed by 12 ft. timber intake dam ; short 
tunnel with 16 in. stee Jpipe 400 ft. long. 176 h.p. 


Pelton installed, 12-hour power. Creek also supplies 
Can. Pac. Ry. tank and irrigation. Many small 
cafions, falls and rapids in upper reaches. 


Descent 1,320 ft. in about 45m. from Nicola lake to 
mouth. In dry belt ; has very small flow and prox- 
Lay of railway tracks would make development diffi- 
cult. 


100 ft. fallin 2m.; no good storage. Nicola Valley Pine 
Lumber Co. has a 28-ft. dam about Im. from mouth; 
maximum height of dam possibly 50 ft. 


Dam in rocky cafion ; washed out in 1913. 


A high dam near present dam and fluming to mouth of 
river might develop power for pumping for irrigation. 


40 ft. fall in 4m. rapid. Irrigation interests are para- 
mount. ; 

Area of lake 350 acres; dam 20-5 ft. high, 140 ft. long ; 
7,000 acre-feet stored for irrigation.{ 

Small power development could be obtained during irri- 
gation season. 


170 ft. sheer drop. Some regulation of flow miglt be 
obtained at head-water lakes. 

Cafion 100 ft. wide, steep granite banks. Used for irr- 

gation. 


ee 


SOUTH THOMPSON RIVER AND TRIBUTARIES§ 


_ South Thompson river: 


Chase creek : 
Bere hase fallgects cuicteacs shee 
(14m. above mouth) 


Adams river : 
4275 Adams River power site..... 
(Adams River Lumber Co.) 


Celista creek : 
(trib. of Shuswap lake) 
+276 Fall and rapid im. 
ANOU GI ai he piettien stevens testes 
Seymour river : 
(trib. of Shuswap lake) 
7277 West Branch rapids......... 


Salmon river : 
(trib. Shuswap lake) 
Near junction of North and 
Southtorksisih ss ieohimerdietes 
Ingram creek : 
(trib. Salmon river) 
7278 Suggested development 


*See Description of Power Tables. ; 

+Power sites on streams within the confines of Railway Belt. 
See also Water Resources Paper No. 8, p. 192. 

- §The mean annual run-off of the North Thompson 

of the South Thompson (6,760 sq. m.).. é 

 |\See Annual Report, Minister of Lands, British Columbia, 1913, p. D456. 

fax 


6,750x 


100 


1,160y 


150x 


75 


165 


200 


1,200 


20 


25,000 
to 


30,000 


1,000 


Navigable from Kamloops to Shuswap lake. 


Two falls of 34 ft. and 38 ft.; rocky banks. 


alls Water supply 
for irrigation and town of Chase. 


Descent 190 ft. in 6m.; two pronounced drops of 65 ft. 
each may be combined with rapids between to give 
165 ft. head. Good storage in Adamslake, area 54 sq. 
m. Rock-filled timber crib dam at outlet is 180 ft. 
long, 15 ft. high, with six sluice gates and fish ladder. 


200 ft. head in }{m. rapids and falls. || 


A succession of rapids for many miles ; rocky, boulder- 
strewn bed; narrow valley. Storage possibilities in 
extensive beaver meadows at headwaters. 


Head of 1,200 ft. reported. 


Proposed small development, 4,000 ft. south of Kam- 
loons-Vernon road. 


(watershed area, 7,850 sq.m.) probably exceeds considerably that 


Drainage area above mouth. y Drainage area above lake outlet. 
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Water- Head | Hi 
STREAM AND SITE shed in| *4€% OLBeE REMARKS 
sq.miles| 12 feet] power 
Shuswap (Spallumcheen) river : * a 
$279 Power site 3m. below Mabel 
IE es Se et SNS Ag ase 1,680 4,500t/Total fall, Mabel lake to Mara lake, about 120 ft.; _30 to 
40 ft. head might be developed ; good storage available. 
t 
280 Shuswap falls.............. 760 130 | 12,000$)70 ft. fallin about jm. rapids in gorge. Head developed 
(12m. south of Mabel lake) by intake dam (90 ft.) backing up water 4m., and 
3,750 ft. pipe to power house. Couteau Power Co. 
proposed development. : 
281 Sugar Lake outlet.......... 430 70 6,000§|Head developed by 40 ft. dam and 38 ft. fallin 200 ft. 
rapid below outlet. Couteau Power Co. Fourth 
development. c . 
Cherry creek: OMe. leeks .... |Said that considerable storage might be developed by 
(trib. to Shuswap river) high dam. 
Fortune (Davis) creek : a FON 
~282 Power development......... 221 540 150|||540 ft. head developed by 3m. pipe line for small lighting 
(by town of Armstrong) plant; 16 ft. dam 13m. from mouth. One 150-h.p. 
unit and oil engine auxiliary. Power at 2,200 volts 
Crazy creek : transmitted to Armstrong. 
(trib. to Eagle river) , A 
7283 Small development......... 45 150 300 |Small Pelton wheel development ; 7 in. wood-stave pipe. 
Power for saw-mill, fire protection, lighting, and domes- 
tic purposes. Steam auxiliary during winter months. 
NORTH THOMPSON RIVER AND TRIBUTARIES 
ASE TE a era LS BEI eee Sry IS oe Te Ee TINE RS ee WE GN Ee NEO TE 
North Thompson river........ 7,850x} .... | .... |Navigable for 90m. upstream from Kamloops and in 
several stretches above. 
Hellgate cafion............. areti es 30 1,300 |Narrow rock cajion. 
284 (160m. above mouth) A fl 
Total head in about 4m..... 1,200 | 160 7,000 |Descent 140 ft. in 4m. from head of cafion to still-water 


below and a total of 260 ft. in about 8m. Above cafion, 
: fall is about 5-6 ft. per mile. 1 
St. Paul creek : 

(Reserve creek, Reservation ; 

creek, Schiedam creek) ‘ ‘ : . 

+285 Rapids 9m. from mouth..... 59y| 400 350 7400 ft. in 2m. rapids below proposed dam. Storage in 
: Paul and Pinantan lakes. Below power site water 
mostly used by Kamloops Indians and Western Cana- 
dian Ranching Co. Any power development would be 
subservient to these irrigation interests; about 350 


Louis creek : h.p. might be developed during season. 
(trib. to North Thompson) : A 
286 Rapid above mouth......... 200x} 200 650 |200 ft.in 2m. rapid. For 5m. stream falls 100 ft. per m. 


‘ overshot wheel 11-5 ft. diam., 900 ft. flume. Head 
Cahilty creek: optional. 


(trib to Louis creek) 
7287 Rapids and cafion : 
Estimated fall 1,000 ft. in 3m. rapids. Storage in 


McGillivray creek : Cahilty lake. Head optional. 
(trib. to Louis creek) r 
+288 Rapid im. above mouth.... 12 {| 200 40 |220 ft. in 1,000 ft. rapid, and 1,300 ft. in 2m. in cafion. — 
to to Head optional. Small turbine being installed. Work- — 
1,300 280 | ing head 338 ft. 


Barriére river : 


LOODS.Cliy Aeon ees 135y} 190 2,200 3190 ft. head developed in 34m. Flume, 54x 8 ft. Two 
(5m. above mouth) . penstocks 490 ft. long. Steam reserve at Kamloops. 
289 /Second proposed development] .... 190 5,000 |Same head, with storage in North Barriére lake, eleva- 


tion 2,100 ft.; area at low water 1,200 ac.; level to be 
raised 20 ft. giving 30,000 acre-feet storage. F 
Sfeig ate tee | Eexerets 600 | 20,0003/Flume and conduit system from North lake with addi- 
tional storage in East Barriére lake. 


Ultimate development 


‘ 


Low gravelly banks and bed. Present development, — 


Smee aes 14x} 500 200 |400 ft. in Im. cascades. Above, creek in cafion to lake. — 


ee ee ee eee 


*See Description of Power Tables. 

tPower Sites on streams within the confines of Railway Belt. 

tAssumes the prior development of Shuswap Falls site, and some storage on Mabel lake. 

§Initial development. One 96-inch pipe, 4,000 continuous h.p. with peak capacity of 7,000 h.p. 

Second development. Two 96-inch pipes, 8,000 continuous h.p. with peak capacity of 13,250 h.p. Storage in Sugar 
lake by dam, raising lake 18 ft. but designed to permit increase to 80 ft. 

Third development. Three 96-inch pipes 12,000 continuous h.p. with peak capacity of 19,880 h.p.; additional storage 
by raising Sugar lake to 40 ft. 

Fourth development. Installation of second plant at Sugar lake, increasing total capacity to 18,000 continuous h.p. 
with peak capacity of 28,880 h.p. 

In the winter months the natural flow of the stream is little more than sufficient for the domestic supply to Armstrong 
pad Bn. ou engine auxiliary is used. Investigations are being made with a view to increased storage in upper 
watershed. 

1Below Hellgate cafion, the North Thompson falls about 25-30 ft. in 14 miles—below this the grade is steeper, the river 


falling about 260 ft. in 14 miles, and 220 ft. in next 15 miles. See Altitudes in Canada, 1915, by James White ; 
pp. 120 and 250. 


2Available during irrigation season. 

*Initial installation, 2 units, totalling 2,200h.p. Ultimate development 15,000 to 20,000 h.p. Power to be distributed 
along the North Thompson valley to operate irrigation pumps. See page 162. 

x Drainage area above mouth. y Drainage area above lake outlet. 
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Zoos 


FRASER RIVER AND TRIBUTARIES—DISTRICT No. II—Coxtinued 


Water- 
STREAM AND SITE 


* 


Lemieux creek : 
290 Fall 7m. from mouth........ 60 


Nehalliston creek : 
(trib. Lemieux creek) 
291 Development by Mount Olie 


Light and Power Co...... 95x 
Dunn creek : 
(trib. Boulder creek) 
©292 Saw-mill plant............. Small 
Clearwater river :|| 
POSER RADIOS 20 cielo. cicteiercte ce ets orbs 1,8301 
294 Falls at foot. of Lower Clear- 
waterilak@sogncccs.e cee. 1,050 
Candle creek : 
(trib. to Clearwater 5m. from 
mouth) 
295 Rapids near mouth......... Small 
Bear creek : 
(trib. to Clearwater 8m. from 
mouth) 
296 Falls and rapids near mouth . 
‘Beaver creek : 
(trib. to Clearwater 15m. from 
mouth) 
297 Falls and rapids near mouth. 
Bridge creek : 
(trib. to Clearwater) 
298 Fall 2m. below Mahood lake.| 1,800y 


299 {Fall 1m. below Canim lake...) .... 
(Total between lakes......... 1,480y 


Murtle river : 5 
(trib. to Clearwater) 


es falls. ij Sch oneshetane oie 400y 
m. from mout 
300 Dawson tallesd: aissat eases. 
(34m. above mouth.) 
Fall 10m. from mouth....... 
iHlorseshoeitallg 82% 08.3005 
301 { (12m. from mouth) 
IWfeadow: tall 2. lvoe se siteveners 
(13m. from mouth) 
302 Falls, lm. or 2m. below 
4 IMurtlevlakeine «as tle. 6.s 400y 
Upper Clearwater river: 
303 Rapids and falls between lakes 300 
Raft river :8 
(trib. North Thompson) 
304 Rapids and falls............ 125x 


shed in| Head | Horse- 
sq.miles} 12 feet] power 


* 


70 


750 


60 


110 
476 


700 
110 


25 
35 


20 


40 


3006 


60 


REMARKS 


* 


50 |Fall of 70 ft. in cafion. Storage in Taweel lake, elevation 
3,800 ft. More head above falls.t 


40 |50-ft. head developed by 600 ft. of 16-in. wood stave pipe, 
to small turbine. § 


Small saw-mill plant. Storage in Dunn lake. 


6,000 2/Reported fall of 500-600 ft. in first 25m. above mouth and 
to be a succession of falls and. rapids with a series of 


rocky cafions for a large part of this distance. Storage 
in Clearwater lake. 

2,000 |10 ft. straight fall and 10 ft. in 150 ft. rapids. Storage im 
several lakes. Watershed mountainous; many gla- 


ciers exist. 


30 |About 800-900 ft. fall in 1m. 


250 |Series of falls 50-100 ft. high and rapids. Total of 800 ft. 


in about 1m. above mouth. 


250 |750 ft. in series of falls and rapids in $m. above mouth. 


River flows in deep gorge or cafion 4m. long with a direct 
fall of about 60 ft. 2m. below lake. ? 

Direct fall 75-110 ft. Storage in Canim lake. 

Leelee ft. in 5m. cafion between Canim and Mahood 
akes. 4 


400 


600 
2,500 


450 ft. fall (in lot 3,210) with 250 ft. head in rapid and 
falls below. Low banks above falls, cafion-like below. 
Three 20-ft. falls and one 50-ft. fall (in lot 3,208). 


Fall of about 25 ft. (in lot 3,494). 
Fall of about 35 ft. (in lot 3,499). 


Fall of about 20 ft. (in lot 3,998). 


20,000 
3,000 


700 
950 


550 


1,100 |Said to be fall of about 40 ft. Storage in Murtle lake 
(area, about 15 sq. m.) and in smaller lakes above. 

About 600 ft. fall7 in 7m. between Upper Clearwater 
(about 20 sq. m. in area) and Clearwater lakes, partly 
in cafion. Several falls of 30-40 ft. or more ; grade ls 
steepest above outlet of Blue lake. Drains high glacier- 
clad mountains. 


6,000 


Series of falls in cafion }m. from mouth, two lower 15 ft., 
upper one 25 ft. No information available re upper 
. section of river, 


150 


aaNet tgs ann SnnnSnSI SROs nnn a 


*See Description of Power Tables. 


See Annual Report of Minister of Lands, British Columbia, 1913, p. 452. 


| ise Water Resources Paper No. 14, p. 40. 


This watershed merits fuller investigation. 


1Watershed area given is total above confluence of, and including, drainage area of Murtle river. 


of Clearwater is about 4,150 sq. m. 


Total drainage aréa 


*The h.p. here given is based on utilization of about 40 ft. head with some storage ; it does not represent the ultimate 


power possibilities of river. 


See Report, Canadian Pacific Railway, 1874, p. 127 ; also Altitudes in Canada, 1915, by James White, p. 129. 


‘See Annual Report, Minister of Lands, British Columbia 1912, p. D266, and for 1913, p. D322. 


lake is 2,557 ft. and of Mahood lake 2,081 ft. 


'See Water Resources Paper No. 14, p. 257. 
of about 300 sec.-ft. 
use of the storage available. 

*Assumed for purposes of estimate. 

‘Probably this estimate of fall is too large. 

*See Water Resources Paper No. 1 


Altitude of Canim 


Horse-power estimates for the Murtle river are based on an assumed flow 
It is believed this is a conservative estimate of the flow that might be maintained by a partial 


See Water Resources Paper No. 14, p. 217. 


4,P- 260. 
_ x Drainage area above mouth. y Drainage area above lake outlet. 


252 


COMMISSION OF CONSERVATIO-. 


FRASER RIVER AND TRIBUTARIES—DISTRICT No. I—Continue 


STREAM AND SITE 


Mad river : 
(95m. from Kamloops) 
305 Fall and rapid near mouth... 


Tumtum creek : 
(112m. from Kamloops) 
306 Fall }m.from mouth....... 


Mud creek (mile 142) : 
GO MEP ALIS Kercate stale clea tinea cirsesrae 


Hell-roaring creek (mile 152) : 
308 Fall4m. above mouth...... 


Thunder creek (mile 153) : 


SOOM Walley ieee Ss saat enna sisietens 
Bone creek (mile 156) : 
oN OME alates aioe bi. See sts alan ieee ee 


Pyramid creek (mile 162) : 
Lee Walls tes eee nt certs te nies see 


Head 
in feet 


* * 


60 


500 


200 


200 


REMARKS 
Fall of 30 ft., 30-ft. head in 300 ft. rapid. Rock banks; 
stream falls about 50 ft. per mile. 
500 ft. fall. 
Falls reported about 3m. above Mud lake. 
Direct fall of 200 ft. 
Falls reported but situation not ascertained. 
Falls reported but situation not ascertained. 


Falls reported, about 200 ft. head, near mouth. 


TRIBUTARIES TO FRASER RIVER ABOVE CONFLUENCE OF THOMPSON RIVER 


Stein creek (near Lytton) : 
OLS RRADICS crs oles: esters ceteks eneie te 


Texas creek : 
313 Falls and rapids 14m. from 
MLOUGI ca dee ane taye oe ate clavhere 
Cayuse river : 
314 Falls south of Lot 2,686..... 
(near mouth) 


Seton creek : 
315 Outlet of Seton lake........ 


Portage creek : 
SUOMPRADIAS te behelans held prove terol ene 


Connel (Roaring) creek : 
(trib. to Anderson lake) 
317 Fall 


McGillivray creek : 
(trib. Anderson lake) 
318 Saw Mill 


Dickie creek : 
319 Proposed diversion 1m. from 
mouth 


Bridge river : 
320 Proposed diversion to Seton 


Upper Bridge river : 
Falls on main stream above 
Hurley river 
Lowertallstien pisces chon chi 
(1m. above confluence) 


321 
Mippertallas wrateciieieie eae ce 
(1jm. above confluence) 
Total in about 3m.......... 


112 | 500 
80 | 1,000 
340 
600 
390y| 70 
15 
30 160- 
200 
Small 
2,540x 
1,940 | 1,150 
70a 
306 
4003; 100 


5,000 


5,000 


2,000 


150 


500 


68,000 2 


2,000 


Rapid stream ; many cafions, falls and rapids ; descends 
1,500 ft.in 9m. Head optional. Small lake on tribu- 
tary.t 


Proposed to utilize 1,000 ft. head on this stream. 


Proposed to develop power on this stream. Steep grade 
in places ; large fall near mouth.§ 


Descends about 50 ft. in 1}m. to Cayuse creek.|| Creek 
important in connection with proposed diversion of 
Bridge river to Seton lake. 

Portage creek joins Anderson and Seton lakes; total 

descent 70 ft.in 1m. } 


Said to be high fall and some power possibilities. 


100 ft. direct fall near lake, partially developed for small 
saw-mill, 1 


Proposed development. 


Proposed development by Bridge River Power Co. by 
tunnel 24m. through mountain from head of cafion to 
above Seton lake. Limited storage possible by high 
dam in cafion below point of diversion. Valley above 
cafion is flat. 


70 ft. fall. Width of stream 100 ft. ; rocky knoll on right 
bank, 40 ft. high ; left bank below crest of falls. 30 ft. 
higher than crest. 

30 ft. in 200 ft. cascades, rocky points rise 10-30 ft. above 


crest. 
Possibly a and b might be combined for 100-ft. head. 
Wide, fairly flat valley above. Glacial-fed stream. 


*See Description of Power Tables. 


Power sites on streams within the confines of Railway Belt. 
tSee Water Resources Paper No. 8, p. 272. 
§See Water Resources Paper No. 14, p. 172. 


2 
||See Water Resources Paper No. 14, p. 193 ; 


also Altitudes in Canada, by James White, 2nd Edition, p. 198, which gives 


elevation above mean sea level of Anderson lake as 850 to 846 ft., of Seton lake 777 ft., and of Cayuse creek 757 


to 751 ft. 


A fall of 20-26 ft. in Seton creek and 69-74 ft. in Portage creek. 


1See Annual Report, Minister of Lands, British Columbia, 1913, p. D461. 


2 24-hour h.p. with low-water flow of about 650 sec.-ft. 


Development of storage reservoirs reported 92 upper waters 


may permit ultimate installation of 100,000 to 200,000 h.p. See page 171. 
SNot well defined on maps ; estimated to be between 350 and 450 sq. m. 
x Drainage‘area above mouth. y Drainage area above lake outlet. 
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FRASER RIVER AND TRIBUTARIES—DISTRICT No. IIl—Continued 


Water- 


STREAM AND SITE shed in| Head | Horse- REMARES 
sq.miles| in feet| power 
- Alexander creek : * * * 
| (trib. to Bridge river) 
322 Alexander Minesdevelopment} .... 500 2,0004|300 ft. head developed for mining purposes by flume and 


ditch. Water for 6 months for two 7-inch monitors. 
Gravel banks. Small glacial-fed stream, never goes dry. 
Gun creek : 


ROMMEL DIGS apo emia il veers cine stdiecci ovens BOOK cee 3,000§|Good small-power possibilities reported. 
Gun lake : 
324 Development proposed by : 
Wayside Mining Co..... 27y| 800 2,000 |Lake is 800 ft. above Bridge river, total head obtainable 
at small cost ; discharge small ; fed by glaciers ; stor- 
age in lake. 


Hurley (Hamilton) river : 
(South fork Bridge river) 4 , 
Se MEERADIGS ec oi rolsieiete cine’s ois tei SOUR ee ate 3,000§}Good small-power possibilities reported. 


Cadwallader creek : 
(trib. Hurley river) 
, 326 Development by Coronation 


IM NGS h yt nlaniereuk cas Merraans VA | pons .... |Small mining development 
_ Chilcotin river : 7,120x 
Boe RATst (CALON Gs hfe ure eee sista or 7,090 50 6,000 |30-ft. fall in 800 ft. rapid. Precipitous rocky canuu ; 
(7m. from mouth) walls 80 ft. high ; width at narrowest portion 45 ft. ; 
rock channel 800 ft. long; possible 20 ft. dam at upper 
end. Storage in Chilko and Tatla lakes. 
828 Second cafion.............. 6,250 12 1,300 /|4-ft. fall in 600 ft. rapid. Power site may be created by 
(1m. east of Hanceville) 10-ft. dam at upper end of cafion. One side of cafion has 
exposed rock wall ; river channel 200 ft. wide ; cafion 
_ Chilko river : is 900 ft wide. Storage in Chilko and Tatla lakes. 
329 Cafion between mouth and : 
PASCKOMTIVEP ee aces 3,000 40 4,000 |10-ft. fall in 2,500-ft. rapid ; width of cafion at dam-site, 


78 ft. ; at narrowest point, 32 ft. Perpendicular rock 
? walls 60 ft. high, affording site for dam of 30 ft. 
Big creek : 
(trib. to Chilcotin) . Ader 
Bau Gafion and falls... .5..00-.. 640x| 100] 800 |Said to have numerous falls and rapids in first 6m, above 
: mouth. Flows through cafion with perpendicular rock 
walls 100-600 ft. high. 1 
San Jose river : : 
BOHM IS A nis, ieee s, close cecns wm ae ache 380y| 150 100 |Direct fall 10 ft. Storage in lac la Hache, but level of 
(12m. below lac la Hache) lake could not be raised much. Total descent from 
Murphy meadows said to be 150 ft. in 1jm. 
Baker creek : 


.° (near Quesnel) 


PIT SGICATION in were tui sctcee re as 470 50 50 |55 ft. fall in lm. rapids; 10-ft. dam might be erected ; 
832 {(2}m. from mouth) : rock banks. Storage in two lakes at headwaters. 

Second cafion rapids........ mde Leva 50 |Small power about 10m. from mouth ; head optional. 
Quesnel river : 4,525x J ’ mak He 
333 Rapids in rock cafion....... 4.350 |30-50 | 10,0002(7 ft. fallin 2,000 ft. rapids. Precipitous rocky banks rising 


over 100 ft.; river at narrowest point about 100 ft. wide. 


(about 21m. from mouth) 3 } 
Excellent site for dam 30-40 ft. high. 


South fork, Quesnel river : 


ee Be foot first cafion... ke a .... |See Item b. ! 
Dam-site, foot second cafion.| .... b _.,,  |120 ft. fall in 3m. rapids to foot of first cafion, 30 ft. dam 
334 would give small pondage. Precipitous rock banks 300 
Rapids from Quesnel lake to ft. high. See Item c. 
Quesnel Forks........... 2,550y| 235c] 90,000 |235 ft. in 7m. rapids. Site for dam 20-30 ft. about 1m. be- 


low Quesnel lake, just above settlement at present dam; 
would raise Quesnel iake 10-20 ft. Includes a and b. 
North fork, Quesnel river : i ; ; 
Bane Keithley fallais ss... nas 3s 880y 75 3,000 |Fall 12 ft.; 30 ft. fall in 900 ft. rapids above ; 15 ft. in 

(2m. below Cariboo lake) 1m. rapids below. Good dam-site above falls. Adam 
might control Cariboo lake for storage. Width of river 
above falls 100-150 ft. Several rapids below falls ; 
about 30-ft. head might be added per mile of flume for 
some miles. Elevation of watershed 2,500 to 8,500 ft. 
Upper waters fed by numerous glaciers. 


Horsefly river : . nes j y 
tal Black'Creek falls... ......... 430 160 600 |150 ft. head in 2,500 ft. rapids, including direct: fall of 40 
ft. ; rock cafion §m.; banks 50-110 ft.; site for high 


(4m. above Black creek) 
dam above falls. 


B36 Second falls in cafion....... 220 100 300 |100 ft. in 4m. in cafion, three marked drops. River said 
(40m. east of Harpers camp) to drop 60 ft. per m. for 20m. above falls. : 
North Pork falls .5)o.5 5 + <0 85x 90 150 |80-90 tee inim.rapid. Small creek ; littleinformation 

i available. 


- *See Description of Power Tables. 
Available for 6-8 months of year. 
Rough estimetes. 
Assumed for purposes of estimate. : 
See Annual Report of Minister of Lands, British Columbia, 1913, p. D475. 
_ *This estimate assumes partial regulation of the outflow from Quesnel lake. 
x Drainage area above mouth. y Drainage area above lake outlet. 
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Water- 


STREAM AND SITE shed in| Head | Horse- | . REMARKS 
sq.miles| 1p feet] power ' 


Niagara river : x" * * 
(trib. Quesnel lake 5m. from 


head) 

337 First fall, near mouth....... 250 250 1,500 |100 ft. direct fall, 150 ft. in 1,500 ft. rapid above. High 
rocky banks ; stream 75 ft. wide at narrowest point just 
above falls. 

BOSmTecond sallsscie senses 180 120 500 |100 ft. direct fall, 45 ft. in lm. rapid above. High, rocky 

(10m. above mouth) banks and good dam-site. 


Swamp river : 
339 Falls below Sandy lake...... 390 50 1,000 |Direct fall 50-60 ft. Possible storage in 20 sq. m. of lakes, 
3,000 ft. elevation. Mountains rise from water’s edge 


to 8,500 ft. ; numerous glaciers. 
Cottonwood river : 


First rapid below highway 


PTI verte ania ea eee 450 15 100 |5-ft. fall in 600 ft. rapid ; dam-site just below Horseshoe 
bend ; rock banks 30 ft. high. Head limited by flood- 
340 ing valley above. 
Rockibend ascents ease eter 450 10 60 |5-ft. fall in 500 ft. rapid. Rock outcroppings 35 ft. high ; 
(14m. above Boyd's hay possible dam-site. Grade of river here at rate of 50 ft. 
field) per mile. 


Swift river :¢ 


Ss emrighifalls sin nena ne ote Fete ets ....  |Said to be direct fall of considerable height, not examined. 
(17m. above Cottonwood) 


Blackwater river : 


B42 eins canlomamenc nae ers ae 4,900 | .... ....  |Has not been investigated, but should be, preferably from 
(4m. above mouth) lower end. 
643) Deep  Cafion «oi. 6 ac vic she ode eh 4,830 30 200 |Cafion between 2m. and 3m. long ; banks hard, rock-like 
(3-5m. below Blackwater material almost sheer in places, 200 ft. high. Some dam- 
bridge) sites, best one probably at lower end of cafion. Water 
: might be backed up to meadow 1}m. below bridge. 
344 ee bird canon sonceae oe oe 4,680 35 200 |9-ft. fallin 500 ft. rapids. Good dam-site in cafion. High 
(200 yds. below Blackwater freshets raise water 3 ft. above cafion at bridge; this 
bridge) corresponds to head of 35 ft. above low-water level at 


third cafion. Dam might be built up to 100 ft., but 
height would depend upon amount of flooding possible 
Ver for Blackwater valley. 
345 Rapids in Telegraph range...| 4,550 20 150 {9 ft. in 900 ft. rapids. Dam-site below pool below rapids. 
(2m. below Batnun creek) Possible 20 ft. dam. River might be backed up te 


Batnun creek. 
Euchiniko river :§ j 
346 Cascades at foot of Kluscoil 
(Chine) lakes cscnee ae 1,260 35 150 |22 ft. fall in 300 ft. cascades, 13 ft. in }m. rapids below. 
Dam might control lake to 3 ft. to 4 ft. above low water. — 
Few feet additional head might be obtained by fluming 
across river bend. Banks and bed hard red sandstone. 
Se Yh BON ae © Rae Raed eee te 830 40 120 /16 ft. direct fall, 6ft. in 150 ft. rapids above, 17 ft. in 
(14m. below Kuskya river) tm. below ; more rapids above but banks are low ; pos- 
sible storage in Tsacha (Long) lake. 
Nazko river : 


(trib. to Blackwater) 
348 Rapids just above Clisbako. . 800] 10 15-20 |10 ft. fall in 300 ft. ; rocky banks, high on east; roeky 
4 boulder bed. 
Clisbako river : 
(trib. to Nazko) 
349 Rapids abovefmouth........ 350x 15 15-20 |12 ft. fallin 4m. cafion; steep banks; probably more falls 


high : 
Coglistiko river : meee 
(trib. to Baezaeko river) ; 
SOURERADIO’ Frcs aeolian 350x} .... ..+. |Rapid mountain stream. Small powers might be deve- 


loped at ites. 
Smali tributaries : saa Oca ag 


351 From Ilgachuz and Itcha 


INOUTLtAING secre ee oe Smalls ees .... |Two or three rapid mountain streams; might afford 
small powers for some months of year. 


se to canenee G50x) ee aan ..-.  |Series of lakes ; small stream ; no power possibilities. 


Hixon creek : 
(trib. to Fraser 35m. below Prince 


eorge) 
352 Suggested development..... we ote last ae ....  |850 h.p. said to be available at certain seasons. 


«See Description of Power Tables. 


}The upper waters of Swift river have been utilized by the Quesnel Hydraulic Gold Mining Co. The water is diverted 
by means of a dam 600 ft. long and 35 ft. high and conveyed (in a ditch 19 miles long, several siphons of 60-inch 
diam., wood-stave pipe aggregating about 10,000 feet, some fluming and 6,500 feet of steel pipe) to the gravel 
deposits near the junction of Birrell creek and Quesnel river. Cost of undertaking about $1,000,000. See Annual 
Reports of Minister of Mines, British Columbia, for 1910 and 1911. 

§Main stream of Blackwater and more commonly referred to as Blackwater. 

|| Watershed area estimated to be between 500 and 900 sq. miles. 


1Formerly known as Euchiniko, 
x Drainage area above mouth. 
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Water- 
beed in Head | Horse- REMARKS 
sq.miles| 12 feet) power 


STREAM AND SITE 


* * * 
Nechako river : 

Rapids on lower Nechako....| 17,900x} .... .... |Navigable, at certain stages, from mouth to near Fort 
Fraser; several rapids; stated that low heads might be 
developed at some sites. 

353 Dam-site 1m. below Fraser 
MEK CLM tin eid nee sinaycvate ee 8,860 8 3,000t|Dam-site, rock islet in centre ; dam 7-8 ft. would afford 
storage in Fraser lake ; raise level to high-water mark, 
and improve navigation from Fraser lake, through the 
short connecting stream and for some distance up the 
Nechako river. . 
Chilakoirivet: oc.tss cles. ac ke 1,400x| .... ati oT flow at low water, sluggish course through flat 
valley. 
Tachintelachuck creek ; 
(outlet of Bednesti lake) 
DOL MOIADIOS Mc apitetie sc ecie le Baas Siig B585 .... [Small creek ; descent 300-500 ft. in 12 or 13 miles. 


Stuart river : ; 
First Chinlak rapids§....... 5,600 25a] 2,500 |9 ft. fall in 600 ft. rapid. At dam-site, rocky reef ex- 
i tends across river with only one boat channel. Pre- 


cipitous rock banks 30-40 ft. high. Island in mid- 


355 ea at entrance to cafion, flow straight, width 
! . t. 
Second Chinlak rapids...... 5,600 206} .... |4 ft. fallin 1,500 ft. rapid ; swift river about 600 ft. wide ; 
(4m. above mouth) banks of brown conglomerate, slope back to height of 
50-60 ft. ; 6 included in a. 
pub edrapids yn steer tes oe 5,000y; 15 1,500 {3 ft. fallin 1,000 ft. rapid. Short rock cafion 200 ft. wide ; 
'(2m. below Stuart lake) small rock island in centre ; good rock outcrops up to 
356 30 ft. Probably dam here would control lake level. 


5O00y| 2. «s .... {Good site for regulating dam, 14m. below fort St. James. 
Lake might be raised 3-4 ft. River 300 ft. wide ; small 
rapid ; rock outcroppings on either side; rock islet in 
centre, covered at high water. 


PHOUrENTADIUS ase Gates ds seine: 
(1m. below lake) ; 


Pinchi creek : 
(trib. Stuart lake) 
357 ~=Falls 4in. from mouth and 2m. 


below lake #2 25 deci... 420y| 80 300 |Direct falls of l8 ft. Pinchi lake reported to be about 100 
ft. above Stuart lake. 
Tatchi river : 
358 Cajfion riffle, 4m. below Trem- i é 
bleur. lakes 3 es 3,200 6-8 250 |6-8 ft. fall reported in 100 ft. rapid ; cafion width, 90 ft. 
Young creek : 
(trib. Tatla lake) : ? A 
359 Falls and rapids in eajfion.... 65 50 |Direct fall 15 ft. ; descent 20 ft. in }m. rapids above, 30 


ft. in $m. below falls. Rocky banks 40 ft. high above 
crest of falls; cafion 50 ft. wide. Storage in several 
lakes at head. 


(8m. above mouth) 


Sinkut creek : 
360 Falls on West branch, }m. 


southof forks2s).<.) 4.58 2. 35 80 10 |Two falls about 40 and 50 ft. less than }m. apart. Sit- 


uated 8m. south of Sinkut lake. Small creek.t 
Stoney creek : 
(trib. to Nechako river) 


361 Falls 2m. below Tachick lake. 160 100 50 |Three falls, 24 ft., 21 ft. and 13 ft. Width of small creek 


at crest of falls 4-5 ft. Difficult to regulate discharge 
from Tachick lake. Fallin 1m. about 100 ft. 
Stellako river : 

(outlet Francois lake) 


362 Cafion for 3 or 4m.......... 1,600 140a} 3,800]|/130-150 ft. fall in about 4m. rapids. Francois to Fraser 


lake should be treated as one power site ; control of lake 
by dam near outlet. Francois lake, over 60m. long, 
would provide excellent storage. Power site below 
small fall. 


Upper Nechako river : 


363 Cafions below Cheslatta river| 5,700 351) 10,0002/4 or 5 cafions with dam-sites. First, about 20m. above 


Fort Fraser, last about 4m. below Cheslatta river. 
Broken water in several places but possible to ascend 
in canoe at certain stages. 

5,080 1001) 30,000 2/25 ft. fallin first }m. from mouth, Cafion has precipitous 
rock walls. Total head not ascertained, probably ex- 
ceeds 100 ft. High dam might be built at outlet. 
pafon said to be 5-8m. long with numerous rapids and 
falls. 3 


BOsMEG TANG CANON sc iou< stare tre ss 
(commencing }m. above Ches- 
latta river) 


*See Description of Power Tables. ; ; 
}This estimate assumes the development of storage in upper waters, also on Fraser lake, level of which might. be con- 
trolled from this dam site. The proximity of G.T.P.Ry. tracks might limit development. 


. §All rapids on Stuart river can be run in dug-out canoe. 


tSee Annual Report, Minister of Lands, British Columbia, 1913, p. D329. 

||This estimate assumes the utilization of storage on Frangois lake. 
1Assumed for purposes of estimate. 

*These estimates assume the utilization, to some extent, of the storage possibilities of the lakes above. 
*Reported that salmon do not pass through this cafion. 

x Drainage area above mouth. y Drainage area above lake outlet. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet] power ; 
* * * 
Cheslatta river : ’ 
SODMAADOUbIE fallice iat cterstere sects 620 130 150 |130 ft. in about lm. Two direct falls of 30 ft.; 15 ft.in | 
150 ft. rapids below, remainder in rapids above. Easily 
developed power. Discharge small but good control for 
Tetachuck river : storage in Cheslatta and Murray lakes. 
(falls below Tetachuck lake) 
Rapid below fall........... aie 10a} .... {10 ft. fallin }m. rapid. 
Pa hlRaapnne's iictan a hrareieiy meas sees At 25b} .... {14 ft. direct fall and 11 ft. in cascade above. 
First rapid above........... et 16c| .... |16 ft. fall in 900 ft. rapid. 
SOGO8, BECONG TAPIA... fe 6 eecerete oye pie 16d| .... {16 ft. fall in 600 ft. rapid. 
Pbindera plas mers tacestaci ete tie lols Suis Q5el woe, 1125 ft fallin +m. rapid. 
Fourthrapid.w22% as fine es ae 22f| .,.. 22 ft. fall in 4m. rapid. 3 
Total in about 3m.......... 1,780 125 | 30,000t|Total fall 125 ft. in about 3m. of falls and rapids below 
Tetachuck lake (including a to f). Should be treated as 
one power possibility. Good storage in Tetachuck lake 
and in large lakes above. 
Entiako:viver w= arcciuvoetiousts GLOx arene ..., {Small mountain stream in deep cafion for 10m. ; small 
power possibilities. . 
Bndakosriver sic cast sj eeen cee (EL 06 .... |No power possibilities. 
Balmon iriver cree eviheacuts 1,;900x|.he .... |Not yet reported on. 
(trib. Fraser, 15m. above Prince 
George) 
Willow river : 
COMMLOWECLICALOINAN as os etiee a te 1,100 10 300 |7 ft. fallin 1,000 ft. On east side, rock outcrops to height 
(Just north of Lot 2,737) of 15ft.; on west side to 25 ft. Dam would be 80 ft. 
long with doubtful end protection on east bank. No 
; storage, river bed 40 ft. wide. 
Mamtcation eer aaetiaeeaee AS 150a| .... |150 ft. in 13m. rapids ; precipitous rocky banks, 180-200 
(25m. from mouth) ft. high ; river at narrowest point about 60 ft. wide. 
Site near Lot 2,790. ........ PA 26b| .... |26 ft. in 3,000 ft. rapids. 4 
Boss Obama lS I sete yh is. ese ae 980 180 5,000 |Good dam-site in upper part of cafion. Total head in 
im. with flume and pipe-line, 180 ft.: includes a and b. 
Head might be increased to 220 ft. by 40 ft. dam. 
Small storage only.§ 
Bowron (Bear) river : 1,430x 
SOU DOM Calon lk: ccm a scne at ie S208 |"59080 2,000 |Storage in Purden lake and in lakes at headwaters as 
(7m. below Purden creek) given below. Valley is deep and narrow at source ; 
6 to 8m. wide in lower reaches. 
SOM Portage cafioni||: 5s... a en |e 50 2,000 
(5m. below Purden creek) 
Sle basket canon. osc eleeee 1,300 50 2,000 
(4m. below Purden creek) 
BispeOear, CATION lisiaone enn eee 1,285 50 2,000 |Total length of rapid about 14m. No direct fall. 
(2m. below Purden creek) 2 
373 Rapids and cafion.......... 590 100 2,500 |About 200 ft. fallin 9m. rapids, high banks at head ; flows 
(below Indianpoint creek) 1 between steep mountain slopes. Head optional. 
! Storage in Bowron, 2 Indianpoint and Spectacle lakes. 
Fraser river : ! 
374 Falland rapid.............-. 690 2003| 3,500 |Direct fall 14 ft.; total 200 ft. in short steep rapids, 
commencing near N.E. cor. lot 5,680 and ending about 
j 1m. east of 8.E. cor. lot 886. 
SID EVAL Sires «Beet eaiopee ae ote: 480 5004] 6,500 |8m. of almost continuous rapids from centre of lot 5,665 
to S.W. cor. lot 5,667. 
McGregor river : 
376 Fall 35m. above mouth...... 2,400x} 1005) 3,000 |Fall 80 ft. high reported. 
Ptarmigan creek : 
377 Falls 24m. from Fraser...... 75 2505 500 
Castle creek : 
(Mile 84) 
378 Rapid in box cafion......... 75 80 150 |Box cafion; rapid mountain stream. 
(2m. from Eddy) 


Joo ie 

*See Description of Power Tables. 

tAssumes the development, to some extent, of the storage sites available. 

§It is said that Stony lake could not profitably be dammed to provide storage. 

||The heads given are from a report by a surveyor and total 200 ft. in 5 or 6m. Probably this is a fair estimate of the 
total head available, though a detailed survey of the river might indicate a different distribution between the 
various dam-sites of the total fall in the rapids. 

1The grade of the river is here about 20-30 ft. per mile and there are no pronounced falls. The head would depend 
upon the height of any proposed dam. . 

2A good dam-site is reported at the outlet of Bowron lake. As Spectacle lake is at practically same elevation as Bowron, 
it would provide storage on both lakes. Isaac lake discharges south toSwampriver. Thereisa summit between 
Indianpoint lake and Isaac lake. A small stream from the south flows partly to Isaac and partly to Indianpoint — 
lakes. The grade of the joining stream is not known, nor the difference in level between the lakes. 

’Rough estimate of head available. 

4Estimated with rough check aneroid. See also Altitudes in Canada, by James White, 2nd, edition, pp. 187, 249 and 552. 

5Assumed for purposes of estimate. 

x Drainage area above mouth. 


LADY FALL 


South fork of Elk river, Strathcona 
park, Vancouver Island 


Plate 28 


BIG FALL, UPPER NIMPKISH RIVER, VANCOUVER ISLAND 
A drop of 9 feet, the highest individual fall on this river below Vernon lake. 
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* Water-| alu ; 

Pp SrrREAM AND SITE shed in| Head | Horse- REMARKS 
ae sq.miles| 1 feet] power 

= * * * 

‘Holmes (Beaver) river : p 


3879 Rapid 3m. from mouth...... 250x| 50 350 |Rapid mountain stream ; 50 ft. head in cafion. 


Raush river : ; 
380 Rapid 3m. from mouth...... 120 75 250 |75 ft. head in rapid. 


Swift Current creek : 
381 Rapids near mouth......... 70 | 300§ 550 |Steep rapid stream, head optional. 


Grand Fork river : | 
75 200 


fas2)* Emperor falls... 6. ..0.8. 0% 500 |Direct fall of 200 ft.t 

Moose river : 

383 Rainbow Cafion falls........ 175x| 150 1,000 |Three cascades, highest fall 50 ft.. Suggested develop- 
: (100 yds. above railway) ment. 


*See Description of Power Tables. 

tSee Annual Report, Minister of Lands, British Columbia, 1913, p. D431. 
$Rough estimate of head available. 

-x Drainage area above mouth. 
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CHAPTERS ct 


Vancouver Island—Topography and Power Site Tables 


ANCOUVER island, together with Queen Charlotte islands, constitutes 

the unsubmerged portions of the most westerly of the mountain ranges 

of British Columbia. Beyond these islands a relatively narrow submarine 

plateau extends to the continental shelf, and then slopes very rapidly down to 
the great depths of the Pacific. 

Vancouver island is about 285 miles long, with an average width of about 
60 miles. The most settled portions are the extreme south and the eastern 
coast from Victoria to, say, Comox. This portion of the island also enjoys 
the best climate. The amount and distribution of precipitation varies from 
30 inches annually at Victoria, to about 45 inches at Campbell river, and 
renders irrigation, generally speaking, unnecessary. The summers are usually 
dry, with ample sunshine. The winters are not severe and have frequent 
periods of bright, sunshiny weather. The climate of this portion of British 
Columbia may be likened to that of the south coast of England. The whole 
of the western coast and most of the interior of Vancouver island are regions 
of very heavy precipitation, probably averaging, over the greater part, upwards 
of 100 inches annually. The island is, for the most part, covered with a dense 
growth of large timber, while the undergrowth is the densest in the whole of 
Canada, and, in the summer, tropic-like in its abundance. (See Plate 9.) 

'The coast of Vancouver island is deeply indented with bays and arms of 
the sea, forming numerous deep-water harbours, thereby providing excellent 
shipping facilities for the mines, lumber mills, and other industries. Numerous 
lakes in the interior will provide local transportation routes for short distances, 
but the streams, for the most part, are not navigable save, to a limited extent, 
by canoe. The country on the southern and eastern coasts is comparatively 
level, while the interior is broken by mountains and heavily-wooded valleys. 
Much of the interior still remains practically unexplored. The greater portion 
of the agricultural land is covered with large trees and thick underbrush—but 
the quality of the soil well repays clearing where the timber is not too heavy, 
and where it may profitably be marketed. | 

Reference to Vancouver island would be incomplete without mention of 
the extensive coal areas, the development of which has been such a prominent 
factor in the history of the province.* 

Relatively to area, Vancouver island is exceptionally well supplied with 
water-power. Thus far, developments have been confined to the smaller 
streams. The Jordan River plant is an illustration of the way in which, by 
judicious construction of storage reservoirs, a stream may be made to yield 


_ *For information relating to coal mining in the province, consult the Annual Reports of the 
Minister of Mines, British Columbia; also, Annual Reports of the Geological Survey of Canada. 
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’ more power than would, at first sight, appear possible. Undoubtedly the 
largest and best water-power on the island is that on the Campbell river. (See 
Plate 28.) 
It is interesting to contrast the power features of the Campbell river with 
‘the Nimpkish. In some respects the rivers are similar ; their total length is 
about the same and the areas of their respective watersheds, as deduced from 
the latest maps, are each a little more than 600 square miles. It is probable, 
also, that the average precipitation over their watersheds is not very dissimilar ; 
for, although it may be less at the mouth of the Campbell than at that of the 
Nimpkish, yet the headwaters of the former, owing to the greater average 
elevation of the watershed, probably have a slightly greater precipitation 
than those of the Nimpkish. Between Buttle lake and the sea the Campbell 
falls about 625 feet, but its fall is concentrated in the last few miles of its course, 
the difference of elevation between Lower Campbell lake and tidewater being 
about 540 feet, of which probably over 450 feet can be developed at one point. 
Moreover, this fall takes place below the three large lakes, each of which could 
be controlled to form storage reservoirs. Contrasted with these conditions, the 
fall of about 600 feet on the Nimpkishriver, between Vernon and Nimpkish lakes, 
occurs in over 200 small rapids and two falls of 9 and 6 feet, respectively, and it is 
probable that, at no point, could a head of more than 40 to 50 feet be profitably 
developed. Again, there is very little storage possible on Nimpkish river, 
because both Woss and Vernon lakes are small, with low-lying land at their 
outlets. Nimpkish lake will provide some storage but, as its elevation above 
sea level is only about 30 feet, the power developed cannot be large. (See Plate 
28; also views 8 and 9 on plate 18, which show typical rapids on the Nimpkisk 
river. ) 

Next to the Campbell river, the most extensive power possibilities on the 
island are probably those on the watersheds of Somas and Sproat rivers and their 
tributaries. Another district with power possibilities is that in the vicinity 
of the head of Quatsino sound, although here the watersheds drained are com- 

paratively small. Details of the various power sites on the island, so far as 
known, are given in the tables. Water-power developments will be benefited 
by the fact that little or no provision has to be made to cope with ice condi- 
tions ; on the other hand, owing to the very thick undergrowth, the cost of 
making roads and clearing ground for power houses, reservoirs, and rights-of- 
way for transmission lines will make developments of the more remote power 
sites comparatively expensive. 
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Vancouver Island—District No. III 


EAST COAST OF VANCOUVER ISLAND 


Area of|Select- 
NAME oF STREAM water- ed 
AND 


SITUATION oF Pownr SITE 


shed in| head | mated 


Esti- 


REMARKS 
Horse- 


power* 


3,000t|First development on Vancouver island, 1898. Two 


350-k.w., one 500-k.w., one 1,000-k.w. generators; total 
2,200 k.w.  Pipe-line 4,000 ft. of 33 in. H.T. trans- 
mission 17,500 volts. Storage in Esquimalt water- 
works reservoir. (See Jordan river.) 


Proposed development by Vancouver Island Power Co. 
Dent te ft. high; 4 sec.-ft. applied for; head not 
stated. 


Proposed development by Vancouver Island Power Co. 


Dam 6 ft. high ; 
stated. 


50 sec.-ft. applied for; head not 


Descent about 380 ft.in 4m. from Shawnigan lake, area 
3 sq. m. Creek sometimes dry in July and August. 
Railways follow both shores of lake. 


Mountain stream, with no natural storage and very ir- 
regular flow. 


Falls of 8 to 10 ft. Proposed to develop head of 22 ft. 
by 12-ft. dam and rock-cut channel. About 550 ft. 
fall in 22m. between Cowichan lake and sea. 
below.) ? 

Cowichan lake, area 24 sq. m., might be regulated to high 
water forstorage. Power and light for city of Duncan. 
(Project abandoned owing to local opposition.) 

Reported falls, particulars unknown. 


700 


3,000 


Reported over 300 h.p. might. be developed. Cost of 
creating necessary storage might be high. 


(See 


Suggested development by Duncan Power and Develop- — 


ment Co, 


Rises in mountains north of Cowichan lake at altitude of 


4,000-5,000 ft. Nolargelakesin watershed and stream 
is flashy, with low flowin summer. Discharge varies 
from about 15 to over 5,000 sec.-ft. 


2,500 
4,500 
3,000 
1,500 


Cafion and rapids; dam-site at head of cafion. 
230 ft. fall in about 5m. rapids ; no pronounced falls. 
150 ft. fallin about 4m. rapids. 


80 ft. fall in about 4m. rapids. Storage in two lakes, 
area about 2 sq. m., elevation 700 ft. 


square in 
miles* | feet* 
Goldstream river : 
384 B.C. Electric Railway Co. 24x 
development............. 8y| 650 
(12m. from Victoria) 
Lakes in Highland district : 
385 Proposed development...... Small 
Trip creek : (Malahat district) 
Suggested development...... Small 
Shawnigan creek.............. 43x 
22y 
BKoksilab riverscjsaecesoucccen 112 
Cowichan river :§ 
Skutz falls, lim. above Dun- 325x 
OLN Gf eaten Gs GemeaBe irae 270 22 
386 
Possible total head......... 225y| 100 
Lamereaux falls............ 
Holt creek : || 
(trib. Cowichan river) 
387 Suggested development...... 11x 
Sutton creek : 
(trib. Cowichan lake) 
388 Suggested development...... 17x 
Chemainus river............... 125x 
Nanaimo river : 1 
Cassidy cafion to Wellington 
Collieries bridge.......... 245 110 
Wellington Collieries bridge 
to South Fork Road bridge 230 
389 {South Fork Road bridge to 
VUMp Cresidans Hee eee or 2102) 150 
Jump creek to storage dam 
BIbe Mar Risa otenheon eee 1158 80 
Millstone river : 
(near Newcastle) 
390 Nanaimo Elec. Light, Power 
andubleatiCopmece acct ae Small 177 


200 |160 ft. fallin 1m. rapid near mouth. Diversion dam at 
Newcastle reservoir, area 200 acres, on unnamed 


tributary. One 450-h.p. Pelton. Steam auxiliary. 


*See Description of Power Tables. 
tApproximate total h.p. of turbines installed. 


§There is a Government fish hatchery on Cowichan river near Cowichan lake, and, at present, the river is reserved 


’ for fishing interests. 


||Partially investigated by British Columbia Water Rights Branch. See Report for 1914, p. H18. 
iNanaimo river, surveyed in 1914 from Cassidy cafion to lakes, and power possibilities investigated, by engineers of 


British Columbia Water Rights Branch. 


Includes area of Jump Creek watershed ; Jump creek formerly called South fork. 


Above storage dam-site. 


x Drainage area above mouth. y Drainage area above lake outlet. 
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VANCOUVER ISLAND—DISTRICT No. IlI—Continued 


STREAM AND SITH 


_ Englishman river : 
391 Englishman falls............ 
(6m. above Parksville) 


- Little Qualicum river : 
Fall 3m. below Cameron lake 


B392 «Lake to mouth.............. 


Qualicum river: 
393 Falls and rapids...... dapresters 


Tsable river : , 
394 Falls and rapids............ 


_ Puntledge or Comox river : 
SITOUINGs, Letra cand oiike onc 


305 | 


PSIG OMINOUED tect, elen.¥F atte taser 


Brown river : 
(trib. Puntledge river) 
396 Falls and rapids............ 


397 
r, Maximum development..... 


Upper Campbell lake outlet... 


Buttle lake outlet.......... 


MAVOD II 55 (0.< a ciation sic cles 


(trib. Upper Campbell river 44m. 
below Buttle lake) 


South fork, Elk river : 
(trib. Elk, 6m. above mouth) 
898 Rapids near mouth......... 


Water- 
shed in| Head | Horse- 
sq.miles} in feet] power 


44y 


8x 


12x 


150 


610 


600 


60 


25 


REMARKS 


* * 

120 250 |100 ft. fall in series of small falls and rapids ; proposed 
dam 30 ft. No natural storage; stream flashy, with 
very low summer flow. 

100 Descends about 100 ft. in series of three falls in box rock 
cafion. 

400] 3,500 |612 ft. fallin 64m. from Cameron lake to mouth. Storage 
by regulation of Cameron lake to high water mark, 
also in Labour Day lake. Head optional. 

200 {| 1,200 |Falls reported, situation and height not determined. 
Horne lake, area about 4 sq. m., elevation 357 ft., 54m. 
from mouth, might afford storage. Head optional. 

Falls and rapids reported ; no details available. 
Ultimate 
350 | 19,000§}/350 ft. fallin 34m. 2 units, each of 4,700 h.p., installed. 


Comox lake, area 9 sq. m., is 439 ft. above sea and 6m 
(direct) from Comox harbour. Concrete dam raises 
lake 23 ft. and provides useful storage of 132,000 
ac.-ft. Estimated to maintain continuous flow of 
800 sec.-ft. 

58 4,000|||58 ft. fall in rapids from power-house to tide-water ; 
dam-site 2,000 ft. below present power-house. 


300 Direct fall of 8 ft. ; 290 ft. fallin about 3m. rapids. No 
suitable storage sites ; will probably be reserved for 


water supply purposes. 


No power possibilities in lower reaches; banks mostly 
low and flat. Said to fall 145 ft.in 7m. Small powers 
for local industries might be developed. 


Creek has low grade, power possibilities small, if any. 
Might furnish small power to local industries. 


No particulars re grade and character of this stream. 
Wolf lake might afford some storage. 

340 | 60,0001)Dam-site at outlet of Irene pool. Power-house at foot 
of cafion. Total head, with 25 ft. dam, 340 ft. Lesser 
head might be developed. Direct falls of 100, 20 and 
30 ft. and steep rapids in rocky cafion. Excellent 
storage in Buttle, Upper Campbell and Lower Camp- 
bell lakes. 

50 9,000 1/30 ft. direct fall about 14m. below Lower Campbell lake. 

am placed in cafion above might control Lower 
Campbell and Melvor lakes. Second fall and rapids 
are reported a short distance below. Further down, 
the river has low grade for some miles to Irene pool. 

100,000 2)Total head between Lower Campbell lake and last cafion 

on river by diversion from east side of MelIvor lake 
across big bend. (See page 172.) 

Site for regulating dam. Fall between Upper and Lower 
Campbell lakes is about 100 ft.in 7m. No power sites 
reported. 

Site for storage dam. Fall between Buttle and Upper 
Campbell lakes is about 75 ft. in 14m. Said to be no 
power possibilities. 


450 


Falls 300 ft. only in 12m. above mouth. Said to have 
no power possibilities. ; 


175 600 |175 ft. fall in 1,700 ft. rapids near mouth. South fork 


has total length of 18m. Several storage sites. 


ae et SEEN ey RW Pe oat el eee 


"See Description of Power Tables. 
Assumed for purposes of estimate. 


§Ultimate equipment—Flume line 3,400 ft. to forebay ; 8-ft. wood-stave pipe 5,380 ft,long to Y two 6-ft. wood-stave 
pipes 4,500 ft. long to junction structure ; four 50-in. wood-stave pipes 3,170 ft. long and four steel p'pes 600 ft. 


long, to power house. 


With regulated flow of about 800 sec.-ft. 
1With regulated flow of about 2,000 sec.-ft. 

With regulated flow of about 2,500 sec.-ft. 

| Drainage area above mouth. y Drainage area above lake outlet. 


ys 
7, 
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VANCOUVER ISLAND—DISTRICT No. I1I—Cont.nued 


Ae Head | Horse- 


; REMARKS 
sq.miles in feet| power 


STREAM AND SITE 


a a ERIS 


* * * 

Wolfe creek (trib. Buttle lake) : ‘ 

899 Fall 1m. from mouth........ 50 70 500 |Fall of 50 ft. at 1m. from mouth, above which grade 
averages 100 ft. per m. for 13m. Fairly regular dis- 
charge. Some storage obtainable in small lakes at 
headwaters of tributaries. 

Marble creek (trib. Buttle lake) : ae : 

400 Rapids and falls............ Small | 1,000¢ 700 |Small creek rising from 725 ft. at Buttle lake to 6,950 ft. 
within 33 miles. 

Philip creek.............-...-: 36 Steep creek, discharge very irregular ; owing to steepness 

(trib. Buttle lake) of side hills and valley, no storage possible. 

Myra creek (trib. Buttle lake) : eee 

401 Rapids near mouth......... 35 300 900 |300 ft. fallin }m.rapids. Storage possibilities not known, 
probably small. 

Price.creeK) cses eeu ec geste Small About 9m. long, rises in glacier on divide between Buttle 

(head of Buttle lake) and Great Central lakes. Upper 6m. drains relatively 
small territory. No storage possibilities. 

Thelwood creek : 

(trib. Price creek 3m. from 
mouth) 

402 Rapids below lakes......... 25 | 1,200 4,000 |1,200 ft. fall in 2m. rapids below lowest lake. Creek 
about 13m. long. Good storage might be obtained 
by small dams at outlets of four lakes at elevations of 
2,150 to 3,280 ft. 

Ralph river (trib. Buttle lake) : 30x ; 

403 Falls and rapids below lakes. 15 300 600 |Said that fall of 300 ft. could be utilized with run-off from 
15 sq.m. Storage in three lakes at elevations of 3,230 
to 4,116 ft. 

Shepherd creek : 

(trib. to Ralph river) 

404 Falls and rapids......... Aap 25 250+ 500 |Lower 4m. of creek have low grade and upper 4m. are 
very precipitous, rising to elevation of 6,000 ft. 

Trout lake outlet : 

AQ SUR ADIs teeters eaelers 1s ertetens Small Said to have some small power possibilities. 

Cranberry lake outlet : 

AQGUMRADIGSEe higereemit aera eciee 26 Said to have some small power possibilities. 

Salmon river : 550x : 

407 Cafion 23m. from mouth.... 190 40 1,200 |Dam-site in rocky cafion, walls 120 ft. high ; steep side 
hills above. If dam were more than 60 ft. high, woul 
flood extensive valley ; grade low. 

White river : 

(trib. Salmon river) 
Hirst eanions tare sence cece 190 150§| 5,000 |Flows in deep rocky gorge. First cafion starts about 
(2m. from mouth) 14m. from mouth and continues for several miles. 
Numerous rapids in cafion, grade 20-30 ft. per m- 

408 Box rock cafion in places, several good dam-sites. 
Head optional]. f 

Second cafion. cis stlersettec Said to be more rapids in a second cafion several miles 
from mouth. No natural storage ; heavy freshets. 

Memekey river : 

(trib. Salmon river) F 
Cafion 2m. from mouth..... 60 120 1,300 |Fall of 120 ft. in 2m. rapids. Dam-site at head in rocky 

409 cafion ; walls 120 ft. high. 

Cafion 1m. above forks...... 30 50 250 |Rock-wall cafion. Good dam-site. If dam were over 
80 ft. high, it would flood considerable area. 

Adams'riverse etree a etice Said to have no power possibilities on lower reachesgof 
main stream. A 

410 East Fork cafion........... Not 50 200 |Rocky cafion at mouth of East fork and rapids above. 

known 50 ft. dam said to be possible. Head optional. Low- 
water flow very small. 

Tsi-itka (Robson) river : 

411 Cafion 4m. from mouth..... 70 50 500 |35 ft. head in falls and rapids in box rock cafion ; dam- 
site aE poad : balance of head in rapids above. Storage 
small, i ; 

Kokish river : see 

412 Cafion 3-6m. from mouth... 75\ly| 500 | 10,000 |500 ft. obtainable in about 2}m. rapids in rocky cafion. 


Several good dam-sites. Dam built at head of cafion 

on South fork might be made to control levels of Ida 

and Bonanza lakes, giving good storage. Head op- 
tional. — 

*See Description of Power Tables. 

tAssumed for purposes of estimate. 


ee that over 150 ft. might be developed by succession of dams in cafion. 
|Above Ida Lake outlet. 


x Drainage area above mouth. y Drainage area above lake outlet. 
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Water- 


STREAM AND SITEH shed in| Head | Horse- REMARKS 
sq.miles| in feet) power 


Nimpkish river : % - x 
413 Dam-site 14m. from mouth... 680 30 5,500 |Dam-site at box cafion 14m. from mouth. Dam 25-30 
ft. high would back water up to level of lake Nimpkish, 
' flooding some land between cafion and lake. Banks 
of lake are mostly steep and rocky, but, if lake were 
raised more than a few feet, would flood considerable 
land at head of lake.t High spring tides back water 
up to foot of rapids at dam-site. 


414 Camosun CaHOn Serer ee 480 130-50 3,500 |Dam-site at head of box rock cafion. Head of 30-50 ft. 
(53m. above Nimpkish lake) t might be created. Still water in cafion, series of 
, rapids above. 
415 Big falls§....... ar oOS OOF 330 |40-50 3,000 |Direct fall of 9 ft.; remainder of head in rapids above. 
(2m. above Woss river) ae of 40-50 ft. possible by dam at falls. Steep 
side hills. 
+162) One-milewrifle$ so... eens. 185 50 1,500 |35 ft. head in Im. rapids. Dam of 12-15 ft. constructed 
(above Davie river) at head of riffle in box rock cafion would back water 


up to head of little falls 2m. above. A higher dam 
might cause extensive flooding. Head of 50 ft. might 
be developed by 15 ft. dam and flume to near mouth 
of Davie river. 


Quartz river : 


417 Rapids 1im. below lake..... Small,} 130 350 |Quartz lake is said to be about 200 ft. above sea level. 
not Stream for 14m. below lake has low grade, then 40 ft. 
defined drop in 4m. and 90 ft. fall in 2m. below. Banks are 


about 20-30 ft. high. Quartz lake might be raised 
10-15 ft. for storage. 


Shushart river : 
BiSe Rapids in cafion......6-.... 30 150 1,200 |Cafion starts 14m. from mouth and continues for some 
3m. Good dam-site in narrow box cafion }m. from 
head ; 150 ft. fall in 2m. below dam-site. Head op- 
tional. Total fall from head of cafion to sea level, 
about 230 ft. in 4m. 
Ursie creek: 

(trib. Shushart river) 


Fallin S.W. quarter, sec 28..| .... 20 .... |Small creek with direct fall 17.5 ft.|| 
Ice creek : 
(on Nigei island) 
Fall $m. above mouth....... Rey ced tate: one .... {Fall of 30 ft.; head of fall110 ft. abovesea. Smallcreek! 
‘ WEST COAST 
(0 sSe  e A ee 
Sooke lake and river............ HIPS alas .... {Utilized for Victoria water supply. A power develop- 
27y ment of about 3,500 h.p. is possible, but the cost, it is 


stated, would be prohibitive. 
Jordan river : 
419 B.C. Electric Ry. Co. 
development at mouth..... 53x} 1,145) Present |Hollow reinforced Ambursen type concrete dam 890 ft. 
25,000 | long, 126 ft. high. First two units 6,000 h.p. each. Pipe 
Ultimate} line 2,600 ft.; 50-inch diam. intake Y’s to two 36- 
38,000 | inch pipes reduced to 30-inch at power house. Third 
unit 13,000 h.p. ; 54-inch pipe at intake reduced to 
44-inch at power house. H.T. transmission 60,000 
volts. Present development 25,000 h.p., ultimate 
development 38,000 h.p. Storage—Jordan River dam 
612,000,000 cu. ft., Bear Creek dam 328,000,000 
cu. ft. 
Jacob creek : 
(Renfrew district) 
Halinot 74.5 sees ete Small 60 ..+. (Small creek; direct fall 30 ft., remainder of head in 
rapids in lot 745. 


Gordon river : 


+420 Proposed diversion.......... 86 155 2,500 |Direct falls of 10-5 ft., 12 ft. and 13 ft., remainder of head 
(1,000 ft. above Bugaboo in rapids. Development proposed by diversion dam, 
creek) tunnel, conduit and steel penstock. Head optional. 


Four projects proposed with heads of 155 ft., 140 ft., 
130 ft. and 115 ft. Initial dam proposed 20 ft., ultim- 
ately might be raised to 80 ft. 


(Se teehee = ete I ae I a aa a a STE Rate 2 Bk ek wed en 


*“*See Description of Power Tables. ; 4 : 
Bertin of Nimpkish river above Nimpkish lake, is usually referred to locally as Klaanch river. 


General Note—The Nimpkish river falls nearly 600 ft. between Vernon and Nimpkish lakes,. There are over 200 rapids 
inthis distance of about 35 miles; all except four or five can be negotiated in a canoe. Probably only a small portion 
of this head could, economically, be made available for power. The three chief sites are indicated above, besides 
which there are one or two other points at which low heads of from 10-20 ft. might be developed. It would not 
be possible to create any effective storage in either Woss or Vernon lake, as the banks at the outlet are low. The 
grade of the river below each of the lakes is small and affords little, if any, power possibilities. 

| (|Annual Report of Minister of Lands, British Columbia, 1913, p. D375. 
Annual Report of Minister of Lands, British Columbia, 1913, p. D377. 
Talnage area above mouth. y Drainage area above lake outlet. 
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sea level. 


No reports. 


REMARKS _ 


Stream descends about 250 ft. in 4m. rapids. 


Some small falls and rapids, height and other particulars 
not known. Power possibilities said to be small and 
difficult to develop. 


60 ft. fall in 2,200 ft. 
Fall of 130 ft. reported. 


2,100 ft. headin lessthan1m. Steep, rocky banks 15-20 
ft. high, stream 15 ft. wide. 
lake above falls, 1m. from Nitinat river. 


Storage in McGoogin 


Practically no fall till near sea, then descends 80 ft. to 


Tsusiat lake, about 8m. long by 1m. at 


widest part, might afford storage.t 


Proposed to raise level of Sarita lake 
Proposed to divert 


South fork descends 150 ft. in 2m. ' 


Timber dam built 18 years ago for paper mill, now dis- 
used. Left bank high, right bank low. Storage on 
Sproat and Great Central lake systems. 


44 ft. fallin series of cascades ; 15-5 ft. in 2,300 ft. rapids. — 
Left bank sloping rock, right bank rougher. 
storage in Sproat lake, elev. 70 ft., area 
at outlet for dam 40-50 ft. high. 


Limite: 
17sq.m. Site 


40 ft. direct fall. Head obtained by 80ft.dam. Limited 
storage in Great Central lake, ( : 
area mostly on high steep mountains with large 
glaciers and snowfields. 


Direct fall of 8-5 and 6 ft. ; 14 ft. fall in 4,400 ft. rapids. 
Limited storage in Great Central lake, area 20 sq. ™- 
Good site at outlet for dam 25-30 ft. high. 


elev. 260 ft. Drainage 


12,000]||Great Central lake is 190 ft. higher than Sproat lake and 


Water- Heads Wael 
STREAM AND SITE shed in| : - es 
sq.miles| 22 eet} power 
* Ey * 
Walbran(Seven-mile) creek : 
OTM AT IGS shes weeasfaleleiecs Gueielt aren ete 35 250 1,000 
Carmanah river : 
422 Proposed diversion 3m. from 
ANOUUD eek sis ais fereiaiciotaletons 25 
Nitinat river ; 
Cafion 1m. south of Vernon 
423 BLOC ae etter oA orem yeveds all 75 60 800 
Fall at entrance Nitinat lake. 180 asta aigieve 
McGoogin creek : 
(trib. of Nitinat river) 
MoGoogin fallsy 2.2 sis. 00 es Small | 2,000 | 500- 
1,000 
Tsusiat river : 
424 Halls tm Outi yes seine c)otanels 9x 80 200 
Klanawaw river... 0305s .08 ssi 73x 7 
Sarita river and lake: 
425 Rapids and falls below lake. . 58§) 140 1,700 
Franklin river : 
426 Rapids .and falls on South 
branch eyiaiadue eee te S.Fork| 150 400 
16x 
Somas river : 
427 Somas falls, 24m.from Alberni] 475 |10-12 1,300 
Sproat river : 
428 Sproatfalls......°......... 130y 60 3,000 
(just below outlet of Sproat 
lake) 
Stamp river : 
429 SiStamp falls: iss. ain eels doves 315 110 | 12,000 
(below mouth Ash river, 7m. 
northwest of Alberni) 
430 Upper Stamp falls.......... 160y 30 2,000 
(at outlet Great Central lake) 
Great Central lake : 
Suggested diversion to Sproat 
lakGniiscets te deticceere tre 160y} 170 
View lakes : 
(trib. Great Central lake) 
431 Suggested diversion to Great 
emtraliaier ccteiecictas cee 3.75 746 


*See Description of Power Tables. 


$For photograph of fall, see ; ‘Southern Vancouver Island, 


Survey of Canada, Plate IV. 
trike ee watershed of West branch. 


is 2}m. distant ; the highest point of the divide is near 
Great Central lake and 54 ft. above it. 
water would increase flow over Sproat falls. 


The divert 


750 |View lake is about 746 ft. above Great Central lake and 


the divide is 26 ft. above East View lake. 
be built at outlet of View lake to give good storage: 
Good stand of timber on land that would be flooded. 


ey Se eS ee 


Dam m1 


” by Charles H. Clapp, being Memoir No. 13, Geological 


The development of this site would modify discharge conditions and result in a redistribution of the power available ~ 
at other points on the streams affected. 
x Drainage area above mouth. y Drainage area above lake outlet. 


, 


140 ft. head in }m. falls and rapids below lake, rocky and — 
recipitous banks 30-50 ft. high. Dam-site on rock © 
edge at outlet of lake ; power-house site at foot of | 

lowest falls, below which river is navigable by lighters | 
at high tide. 

(area 335 acres) 20 ft. for storage. 

West fork to lake. 


SLAINI SHL SNIYSAGHOS ANI1 


‘aaoge 4910e|6 wos Hulpuaosap edAj }U9}}!W49}U! JO Weds}s Hulmoys ‘;eued JoUpsey) 


6 918 ld 
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_ Effingham river................ 
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Water- 


shed in} - 
sq.miles in feet| power 


STREAM AND SITE 


nm 


* 


* 
* 


Drinkwater creek : 
(trib. Great Central lake) 
Hoo wer Lal latter tis tow etpiel sleleyels 
(24m. from mouth) 


20} 150 


Upper Cafion rapids........ Small 970 


432 


Maellatalla ocd sce sel eee mall) j,580 


McBride creek : 
433 North Fork rapids.......... 
(below outlet McBride lake) 


Small 100 


Beaver creek : 


HEY CORN, om abo CODOUR fe nee ee Small | 2,800 


Ash river : 


Dixon falls and rapids....... 132x 


435 


Ganthoolstaligntrmasercietereersts 132x 


(about 4-5 m. above mouth) 


Upper Ash river: 
Above outlet Elsie lake...... 77 
Nahmint river : 


Cafion 2m. from mouth..... 60 


436 {Falls }m. below lake........ 


Total headin Hm)... 26 «6 an 


Bedwell (Bear) river...........- 
Moyeha river. ......--...--+-:- 
Megin rivec and lake........... 
Libignt bog \ tontiggos cuniao Coan 


GFOLG TIVOY A wie .c ists cr< tie 'sie sieve wis 


Tahsis river : 
43(eePallsiand rapids..<..5..s<...- 
(4m. from mouth) 


ITA Datta TIVOL. ce clecsciele eke oiae 
MONDSON TIVE ccc csclee sive eleeis o. 
EN OYSOL FIVE? . 16)... « sin sieiele seein 


Marble creek : t 
(outlet Alice lake) 
@Cabinitalls cs erciste rere sien rarcishers 
(1m. from mouth) 
Cafion rapids 3im. 


Pe ee 


438 


INITIO, Gosagccee Ooneme 
(43m. from mouth) 


*See Description of Power Tables. 
tNote—Alice lake is only about 150 ft. above sea level. 
and obviously the total head that might be 


Head | Horse- 


250 


300 


250 
1,000 


5,000 


2,000 


1,500 


3,500 


oa 


3,500 | Direct falls of 5 ft. and 15 ft. 


REMARKS 


90 ft. fall in 2,000 ft. ; series of falls in cafion, 100 ft. fall 
in 24m. to mouth of stream, also rapids above. Head 
optional. 

390 ft. in 4m. Lower cafion, 220 ft. in 1}m., 360 ft. in 
lim. Lower cafion to foot of Della falls. Total, 
970 ft. in about 3m. Head optional. 

1,580 ft. direct falls at outlet of Della lake, area 60 acres, 
a small glacier fed rock basin, elev. 3,700 ft. Good 
Cera at outlet of lake. Some mine shafts might be 
affected. 


100 ft. fall in 2m. rapids. Banks low, flat, wooded. 
Good dam-site at outlet of lake, 84 acres area. 


2,800 ft. fallin 14m. Reported small lake at head ; not 
fully investigated. 


Direct falls of 67,6 and 4 ft. ; 304 ft. fallin 3m. below big 
falls; 130 ft. in 3}m. below small falls. Head op- 
tional. Banks easy slope, heavily timbered, but easy 
for construction of flumes and pipe line. Storage in 
Dixon lake and lakes above. Good dam-site at head 
of falls. 

Reported falls. 


No reports. 


88 ft fallin 1,900 ft. in box cafion, 160 ft. fall in 43m. 
rapids above, including 12 ft. drop near lake. Cafion, 
east walls 40-50 ft .high, west walls, higher; good dam- 
site at head. Narrow valley with strip of bottom land 
400-600 ft. wooded side hills. 

Direct fall 12 ft. and rapids below (see particulars above), 
Good dam-site at outlet of lake for high dam, exact 
head possible, not determined. 

Possible head is over 250 ft. in 5m.; includes a and 6. 
Storage in Nahmint lake, area about 2 sq. m. 


These rivers have not been investigated from a water- 
ower standpoint. They are situated in a region of 
arge annual precipitation, and many have steep grade. 

They would probably afford several power sites. 


Application has been made to develop about 4,000 h.p. 
on this stream. 


Said to be small falls and rapids. Particulars unknown. 


These rivers have not been investigated, but are said to 
have some power possibilities. 


Box cafion 15 ft. high, 


then sloping side hills. 50-ft. dam possible near falls. 


5,500 |44 ft. fallin 1,000 ft. rapids in cafion ; direct fall of 14 ft. 


about 450 ft. below cafion with low banks ; 50-ft. dam 
might be erected at head of cafion and total of over 
100 ft. head developed. 

30 ft. fall in 600 ft. falls and rapids. Above falls, river 
has low grade to Alice lake. Good dam-site at head 
of falls ; storage in Alice lake 


The grade between the three power sites given is very low 
developed cannot much exceed 150 ft. plus any small amount that 


Alice lake is raised. Possibly a dam built at either the first or second power sites listed would drown out the falls 


above and control the level of Alice lake. 
x Drainage area above mouth; y Drainage area 


above lake outlet. 
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Amazon creek : 

(outlet Victoria lake) : 
Wictoriafalls Phe... seen es Direct fall of 20 ft. at outlet of Victoria lake. Very low 
grade for 700 ft. below to Amazon falls. 

55 ft. direct fall and 20 ft. in 300 ft. rapids below. Dam 
might be built to raise Victoria lake (elevation 275 ft.) 
possibly 30-50 ft. for storage. Below rapids river has 
low grade to Alice lake. This site includes a. 


439 Amazon falls and rapids below 


Benson river : 
(connects Kathleen and Alice 
lakes) , 

440 Rapids below Kathleen lake. . 40 ft. fallin about 4,000 ft. Box cafion of soft limestone 
rock. Low dam might be built, but Kathleen lake 
(elev. 300 ft.) has second outlet to Alice lake, which 
would also have to be dammed if lake level were raised. 


Fall of 15 ft. only between Elk and Kathleen lakes. No 
power possibilities. Above Elk lake river is very 
akes) small. 

Raging river : 

(trib. to Elk lake) 

441 Falls and rapids near mouth. Direct fall of 140 ft., 40 ft. fall in 1,200 ft. rapids below ; 
dam site at head of falls. If dam were raised over 
10 ft. it would make the level of the ‘Three lakes’ 
the same and provide good storage. This constitutes 
a readily developed small power. 


San Josef river : 
442 Small tributary and lake.... 


Lake, 2m. long by 13m. wide ; is 1m. north of San Josef 
hd and, it is said, would afford good small power at 
outlet. 


*See Description of Power Tables. 


CHAPTER XIII 


Mainland Pacific Coast—Topography and Power Site Tables 


HE Pacific coast of British Columbia is formed by the western slopes of the 
; Coast mountains, and extends from the international boundary to 
Portland canal—a distance of over 500 miles. 

In the valleys, and wherever there is sufficient soil on the mountain slopes, 
the coast is densely covered with heavy timber. Much of the area, however, 
lies above the timber line. 

Water-power possibilities along the coast possess special advantages ; 
the chief being that the whole region is one of very heavy precipitation. This 
varies from a little less than 40 inches annually along a narrow belt near Powell 
river—where the mountain ranges of Vancouver island exert their maximum 
influence in reducing precipitation on their eastern side—to about 200 inches 
near Princess Royal island. An average annual precipitation of 180 inches 
has been recorded at Swanson Bay on Graham reach. This heavy precipitation 
results in a high rate of runoff. For precipitation records, see Tables. 


Other favourable features are that the harbours are accessible at all 
times of the year ; plant operation troubles, due to ice conditions, seldom exist ; 
and, further, all along the coast, and particularly nearer the heads of the various 
inlets, the mountains are covered with snowfields and glaciers, some of which 
are of vast size. Occasionally, these glaciers extend down into valleys lying 
but a few hundred feet above sea level. (See Plate 7.) The runoff from 
such snow and ice fields, especially in warm weather, materially augments 
the stream flow available for power development at times of deficient precipi- 
tation. The coast, with its numerous inlets or fiords, resembles that of 
Norway, which country has recently come into prominence as a field for large 
water-power developments in connection with electro-chemical industries. 
The fiords are bounded by steep mountain slopes and, in many places, preci- 
pitous walls rise sheer for hundreds of feet from the water’s edge. ‘The shore- 
lines are marked by an absence of harbours and beaches. Near the heads of 
the inlets the mountains attain their greatest elevation and scenic grandeur. 
(See Plate 29, showing character of shores of inlets along coast.) 

Most of the smaller rivers flowing into the various inlets rise in the Coast 
mountains. A number of the larger rivers, such as the Homathko, Klinaklini, 
Bellakula, Dean, Skeena and Nass, break through these ranges, although many 
of their tributaries and the larger portion of their watersheds, lie among the 
Coast mountains. In general the coast streams may be grouped under three 
main classes. In the first class may be placed those larger rivers flowing in 
longitudinal U-shaped valleys, which valleys may be considered as continua- 


‘tions or branches of the inlets, that have become filled with gravel or 


glacial silt. 


268 COMMISSION OF CONSERVATION 


Streams of the first class are characterized, at their mouths, by extensive 
tide-flats and sloughs strewn with logs, roots and other débris. The river 
usually reaches the inlet by several shallow channels, through gravel bars and 
glacial silt washed down from the mountains. Even with a small launch, great 
care has to be exercised in approaching these flats. In places, it is possible to 
anchor in six feet and have the stern of a launch overhang, say, fifty feet of 
water. In entering on the ebb tide it is easy to get, aground and find the 
launch at low tide stranded on a flat with the nearest water a mile away. For 
typical views of heads of inlets with low land at mouth of larger rivers see 
Plate 30. . 


In their lower reaches, these rivers are usually swift-flowing streams 
obstructed by log jams and numerous ‘snags’ or ‘dead heads.’ They are 
often difficult to travel, and at high water a good deal of danger attaches 
both to the ascent and descent by canoe. The channel is often tortuous and 
changes from year to year. Examples of such rivers are the Toba, from its 
mouth to some miles above the forks ; the Homathko, to Waddington cafion ; 
the Klinaklini, as far as the Great glacier; the Kitlope and several others. 
Rivers with the above mentioned characteristics, of course, offer little, if any, 
possibilities for power development. | 


In the second class may be grouped chiefly glacial, or snow-fed, streams 
flowing in narrow V-shaped valleys, often dropping several hundred feet in the 
last portion of their course, or plunging precipitously from great heights into 
the sea. It is upon streams of this class that the power possibilities of the 
Coast district are mostly found. The physical characteristics of these streams 
vary considerably. In many cases, the river flows in a deep cafion—fre- 
quently a box cafion ; in other places, rock slides occur. The river bottoms 
are usually strewn with boulders and contain frequent outcrops of bed rock. 
Often there are no conspicuous falls, although the river has numerous small 
pitches as it descends with a grade of 20 to 40 feet to the mile. In these cases 
the only practicable way of developing the latent power is to concentrate 
the head by dams in suitable locations. The amount of head obtainable is 
optional, and is generally limited only by constructional difficulties, or by the 
extent of possible flooding. A typical river of this class is the Klinaklini, in 
the Grand cafion above the Great glacier. (See Plate 31.) In some streams 
of this second class the grade is considerably steeper, perhaps 100 to 200 feet 
to the mile, but with no dam-sites at the lower ends. These may be developed 
by a low intake dam and fluming along a side hill to a convenient location for 
penstock and power house. This is the commonest type of coast river, and a 
good example is the Little Toba. Again, other streams of this class possess 
a series of water-falls, falling from an elevated or ‘hanging’ valley. The 
value of these, from a power standpoint, depends largely upon whether storage . 
exists, or could be created. For views of typical streams of the class just 
described see Plates 31 and 32. 


The information regarding the upper waters of many of the coastal rivers 
of British Columbia is comparatively meagre, but there is no doubt that many 
storage possibilities, as yet unknown, will be discovered in the future. Such 
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storage may be employed to impound the runoff from the glaciers and snow- 
fields. (See Plate 32.) As precipitation on the coast takes’ place through- 
out the whole of the year, even comparatively small reservoirs, if at sufficient 


elevation and suitably located, may be of marked economic worth in con- 


nection with the development of powers. By way of illustration, attention 
may be drawn to Princess Royal island and adjacent coast, including Mussel 
inlet. In these localities there are streams issuing from lakes over natural 
rock dams, and falling one hundred to several hundred feet to salt water in 
a distance of from a few hundred yards to one or two miles. The develop- 
ment of the Powell river (see Plate 6) is an excellent example of what can be 
accomplished where larger lake storage is available. 

The third class may be regarded as including streams of an intermittent 
character. These carry little water except on clear days when the sun is 
melting the glaciers or snowfields above or when rain is actual'y falling. They 
have no well defined valley, their courses being along joint planes or other 
accidental channels and, while often having very high heads, their flow is 
frequently too uncertain for practical power purposes. Where storage can 
be created, small powers may be available for at least several months of the 
year. On coast streams lowest water occurs generally about the end of January 
or during February, and many of the smaller glacial streams are then practically 
dry. For typical view of stream with intermittent flow see Plate 29. 

The watershed areas have been determined from the latest maps, supple- 
mented by information from other sources, but in several instances they are, 
of necessity, only indicative. 

The following are brief notes of the more important inlets and streams : 


The streams discharging into Burrard inlet belong to the coastal 
Burrard Inlet type and flow, for the most part, in V-shaped valleys with 

numerous falls and rapids. The Coquitlam-Buntzen plant of 
the British Columbia Electric Railway Co. on the North arm is the largest 
power development in the province. It diverts to Burrard inlet water which, 
normally, would flow to the Fraser river. Indian, or Mesliloet, river enters 
at the head of the inlet. An interesting proposal to utilize the waters of this 
stream and its tributaries is described on page 174. 

Other tributaries, such as Capilano, Lynn and Seymour creeks, are chiefly 
of interest in connection with the water supply of Vancouver city and adjacent 
municipalities. 

Capilano Creek is the present source of water supply for Vancouver. The 
watershed area is about 55 square miles, and, for the most part, heavily tim- 
bered. There is also a dense growth of underbrush on the lower slopes. The 
soil is gravel and sand with numerous boulders in the subsurface.. In places 
where the forest covering has been removed the boulders are much in evidence. 
The runoff is rapid and, even under present conditions, the stream is subject to 
heavy freshets. If the existing forest cover were destroyed, the effect on the 
regimen of the stream would be serious. It is a matter of vital importance that 


~ the character of such watersheds with respect to forest cover be conserved. 


The grade of the stream averages 80 feet per mile. There are no reservoir 
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sites except near the headwaters, where the limited watershed would usually 
not yield sufficient runoff to warrant the construction of expensive dams. 


Seymour Creek is the most important stream connected with the future 
water supply of Greater Vancouver. Unlike Capilano creek, it has storage 
possibilities which would be ample to ensure water supply over long periods 
of drought. The drainage area is about 76 square miles, consisting mostly 
of precipitous, wooded mountains, with peaks reaching an elevation of 6,000 
feet. On the higher altitudes and in sheltered valleys at lower elevations 
snow usually remains all the year and, in hot weather, augments the fow. 

Lynn Creek drains a watershed of about 17 square miles of high, steep, 
mountainous country lying between the watersheds of Capilano and Seymour 
creeks. In physical characteristics it is similar to the watershed of the latter. 


Howe sound is one of the better known inlets, because of its 
Howe Sound proximity to the more settled portions of the coast. The 

Squamish and Cheakamus rivers unite about eight miles from 
the sea and discharge into the head of the inlet. Other tributaries are short 
mountain streams with rapid descent. 

Britannia Creek has been developed by the Britannia Creek Mining and 
Smelting Co. (See page 156.) At Porteau there is a small development for 
gravel screening, consisting of several Pelton wheels operating under a head of 
300 feet. At Mill Bay the British Columbia Sulphite Fibre Co. has a develop- 
ment of over 1,000 horsepower. 

Squamish River—The lower valley of the Squamish is flat, and, near 
tide-water, is open country. It has considerable areas of good land, although 
parts are subject to periodical overflow. The more serious flocding appears to 
be due to the breaking of log jams during freshets. At its mouth, the valley 
is about two miles wide ; 30 miles upstream it narrows, and the river passes 
through some cafions. There are several tributaries which, on entering the 
Squamish valley, have falls of varying height, but their power possibilities, 
however, appear to be small. 

Cheakamus River valley, formerly. one of the routes to the inredam 
has recently come into prominence, owing to the construction of the Pacific 
Great Eastern railway. The valley proper seldom exceeds one mile in width, 
and has very little agricultural land. The Cheakamus is a rapid, turbulent 
stream and, 10 miles above its confluence with the Squamish, it flows through 
a series of cafions. At other points the river bed widens out, and has numerous 
channels separated by gravel bars. The power possibilities of the cafions of 
the Cheakamus and some of the tributaries have not been fully determined, 
though some investigations have recently been made.* 


Jervis inlet is one of the larger coast inlets, but the drainage 
Jervis Inlet areas of its tributary streams are of minor extent, being, for 

the most part, but small mountain streams. Details respecting 
their power possibilities, if any, are not at present available. 


*See Annual Report of Minister of Lands, British Columbia, 1912, pp. 269-272; also, 
Altitudes in Canada, 2nd ed., by James White, pp. 127 and 197. 
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Powell River drains Powell lake, the largest lake adjacent to salt water 
on the Pacific coast of British Columbia. It is a short stream and descends 
about 140 feet in one-half mile. This fall has been very advantageously 
developed by the Power River Company to supply power to its pulp and paper 
plant. (See page 165.) Powell lake is employed for storage. 


Toba River, at the head of Toba inlet, drains an area estimated 
Toba Inlet at 900 to 1,000 square miles. It follows a well defined channel 

between low banks with a fringe of cedar, spruce and cotton- 
wood up to about four feet diameter. Behind this timber there is much swamp 
and alder bottom, with thick growth of underbrush. The country surrounding 
its headwaters is mountainous and little known. Its main valley is from one- 
half mile to four miles wide. There are no power sites on the main stream 
for the first 16 miles, to the forks, nor on the East fork—which is the larger 
branch—until the upper waters are reached. Here, the river rises rapidly 
but is small. The Toba heads in a glacier some 30 miles above the forks. 
Although there are no power sites on the lower reaches of the main stream, 
several fairly large tributaries have high heads. Cafion creek, a tributary 
of the East fork, 15 miles above the forks, is the best power site yet discovered 
in the Toba valley. (See Plate 32.) 

The Southgate and Homathko rivers are the largest rivers 
Bute Inlet flowing into Bute inlet. 

Southgate River drains a watershed of about 475 square 
miles. It flows through a flattish valley, one to one and one-half miles wide, 
which has good soil and some valuable timber, mostly spruce and cedar. For 
40 miles above its mouth there are no power sites and the banks of the main 
stream are low. Falls are found on the numerous glacial-fed tributaries, two 
of which, on the northwest side, are of fair size. 

Homathko River, with a watershed of about 2,000 square miles, rises in 
the Central plateau near the Chilcoten country and flows through the Coast 
mountains. Its valley is important as one of the few feasible railway routes 
from the coast to the interior. Description of it may be found in the Canadian 
Pacific Railway survey reports.* 

The Homathko valley may be considered in two portions; the upper, 
including the East and West branches, extends from their sources to Wadding- 
ton cafion, eight miles below the ‘forks’; the lower portion extends from 
Waddington cafion to the mouth. 

The upper portion passes through the heart of the Coast mountains ; the 
two streams are confined in narrow valleys with occasional deep ravines and 
rock cafions through which the waters dash impetuously. The East branch 
rises in lake Tatlayako, at an elevation of about 2,720 feet. In its passage 
through the Coast mountains it descends 375 feet in the first eight miles, and 
about 1,200 feet between the latter point and the ‘forks’—a distance of 14 miles. 


* See Report on Surveys and Preliminary Operations on the Canadian Pacific Railway, by Sand- 


ford Fleming. For West Branch see Report up to 1874, pp. 18, 19, 109 and 152 ; also Plate 4- 


For East Branch see Report up to 1877, pp- 162-166, 169, 170 and 267-269; also, Altitudes in 
Canada, 2nd ed., by James White, pp. 125 and 129. 
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. The West branch issues with low gradient from a chain of small lakes and, 


below Bluff lake, descends 575 feet in a distance of 34 miles. From this point, 
at elevation 2,285 feet, the grade steepens and the river falls about 1,150 feet 
to the ‘forks,’ a distance of about seven miles. Between the ‘forks’ and the 
foot of Waddington cafion—about eight miles—the river descends about 800 
feet to an elevation of 355 feet. Waddington cafion is 3,600 feet long, and its 
granite walls rise several hundred feet. Immediately above the cafion the 
river widens. The portion of the river from Waddington cafion to the head 


of the steep section on both branches has been referred to as the Grand cafion. — 


It should, if the demand arise, afford power by the construction of dams— 
probably high ones—at favourable sites. Recourse might first be had to 
some of the numerous high heads on the tributary glacial streams. 


The lower portion of the valley, extending from Waddington cafion to the 
head of the inlet, presents the usual characteristics of the U-shaped valleys 
previously described. (See Plate 30.) It is from one to four miles wide; 
the bottom lands carry large Douglas fir and spruce and very large cedar, 
with cottonwood and alders on the low islands. The Homathko watershed 
contains many large glaciers. Ice river, for example, issues from a 
glacier only two miles from the main valley and only 300 to 400 feet 
above sea level. (See Plate 7.) In the summer months the Homathko 
is a turbid, rapid river, rising with the melting of the snow-fields and 
glaciers, and having,in addition, a distinct diurnal rise and fall due to 
the day and night temperature, respectively. After a few. days of warm, 
bright weather the river carries a heavy flow. Its breadth at the foot of 
Waddington cafion is about 150 feet, but, below this point, in 30 miles, it fre- 
‘quently divides into two or more channels enclosing low islands of gravel and 
light soil. When the valley becomes opened up several streams might be 
developed for power. 


Klinaklint River flows into the head of Knight inlet and drains 
Knight Inlet an area of about 1,800 square miles. At its mouth there are 

extensive tidal flats and, for about 15 miles above, it flows in 
numerous channels over wide gravel bars, which, in places, stretch across the 
entire valley. On its floor, this valley has scarcely any large timber—a remark- 
able fact differentiating it from other valleys of the same general class. Except 
at extreme low water, the Klinaklini is exceptionally difficult and dangerous 
to ascend, but it is possible to canoe upstream to the ‘forks,’ a distance of 
about 15 miles. At the ‘forks’ the character of the stream changes; one 
branch, the West fork, issues from a great glacier two miles from the ‘forks 
and only 200 or 300 feet above sea level. This glacier extends across the 
bottom of an apparent continuation of the main valley and, on the sloping 
sides, large trees grow within a short distance of the ice ; on hot, clear days 
the volume of water from this source appears to exceed that in the Grand 
cafion. The East fork flows through the Grand cafion, which extends for 
upwards of 20 miles above the forks. The walls of this cafion rise in many 
places sheer for hundreds of feet above the water’s edge (see Plate 31); at 
other places there are the usual steep slopes and rock slides. Below the ‘forks,’ 


CHARACTERISTIC VIEW OF INLET ON COAST 
East arm of Matheson channel. 


TYPICAL DELTA LAND AT MOUTH OF LARGE U-SHAPED 
Kemano river, Gardner canal. 
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TYPICAL VIEW SHOWING RIVER FLOWING IN U-SHAPED VALLEY 
Channel! divided by numerous islets. Homathko river, looking dowstream towards Bute inlet. 
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on the main stream, there are no power sites, and, although there are a few 
small glacial feeders with high heads, there are no tributaries of large size. © 
Some small power possibilities exist on some of the glacial tributaries of the 
Grand cafion. 


Knight Inlet Between Knight inlet and Bellakula are streams entering 
pe ate numerous smaller inlets. Details of the power sites on such 
anne 


are given in the tables. 

Kingcome River rises about 40 miles from the mouth of Kingcome inlet 
and flows through a potentially agricultural valley about two miles wide. Fruit, 
hay and other produce are grown on two ranches near its mouth. The Powell 
River Co. has timber holdings in the valley and carries on extensive logging 
operations. Tide-water backs up about three miles. The main river has no 
power possibilities, but it has numerous swift glacial tributaries which would 
afford small powers. 

Chuckwalla River empties into the northeast end of Kildala bay, Rivers 
inlet. It is navigable by canoe for 40 or more miles from its mouth. Tide 
backs up to one and one-half miles. The country is well covered with timber, 
mostly spruce in creek bottoms, and cedar and hemlock on the side hills. 

Kildala River is some 50 miles in length and drains about 200 square miles. 
The tide backs up seven or eight miles. The valley is one and one-half to two 
miles wide and covered with fairly good timber. The Kildala cannery is 
situated near the river mouth. There appear to be no power sites on the 
main stream for the first 40 miles above its mouth. 

At the head of Rivers inlet, Owikano lake discharges through 
Rivers Inlet a short stretch of river four mileslong. In this stretch there is 

a drop of 10 to 15 feet, but no power site. The lake is bounded 
by steep mountain slopes and bluffs and is subject to sudden squalls ; the 
rainfall is heavy. There is a Government fish hatchery on the lake. Numerous 
small powers exist on the tributary streams, the most easily developed being, 
perhaps, the Doos falls, on the Doos river. 

Bellakula River is one of the most important on the coast. 
Burke Channel There are over 500 settlers in the valley and a trail to the 

interior follows the river. The Bellakula rises in Charlotte 
lake, near the Chilcotin country, and flows 90 miles in a westerly direction 
to the North Bentinck arm, draining an area of about 2,200 square miles. 
Its valley is fertile and contains some good timber. The river is fed by a 
number of small creeks, which would yield power for a considerable portion of 
the year. Saw-mills already exist on two or three of these streams, but it is 
reported that the maximum power developed by the largest does not exceed 
60 h.p. For 40 miles from its mouth, the Bellakula does not contain any 
suitable dam-sites, and it would be difficult to develop power, as the banks 


are low and the valley wide. 
Dean River (sometimes called Salmon river) rises near the sources of the 


-Chilcotin, and the upper part of its watershed drains a portion of the Interior 
plateau. Indeed, it may be said that the larger part of its watershed lies in 


the dry belt because, owing to the distance that Dean channel penetrates the 
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Coast mountains, the course of the river among the mountains is short, and lies 
along a narrow valley without the accession of large tributaries. Consequently, 
the watershed drained by this lower portion of the river is limited. The mean 
annual precipitation at Bellakula is only 40 inches, and it may reasonably be 
assumed that it does not much exceed this in the lower part of the Dean valley, 
though there is said to be a heavy winter snowfall. It is easy, therefore, to 
understand why the flow of the Dean river drops in summer to less than 1,500: 
second-feet. It is not improbable that it has a lower runoff per square mile 
than any other stream on the mainland coast of British Columbia. The Dean 
leaves the general level of the Interior plateau at a point six miles above the 
confluence with its chief tributary, the Iltasyouko. At this point it descends. 
80 feet in several pitches. From the foot of the fall, as far as the eye can see, 
the water continues through a cafion a foaming rapid. In the 50 miles to salt 
water, the river descends nearly 3,000 feet, or an average grade of about 60 feet. 
to the mile. In its upper portion, however, the grade is much steeper and, 
even were there no suitable sites for high dams, it is a fair assumption that a 
considerable head could be developed by special means, such as tunnel, pipe- 
line or flume. Near its mouth the river flows through a small cafion where a. 
low head could be secured. 

Dean channel to Gardner canal is a region of heavy precipita- 
Dean Channel to ,. : : : c 
Gardner Canal tion, reaching, in places between Princess Royal island and the 

mainland, as high as 200 inches per year. Along this coast. 
there are numerous water-powers, some of considerable size, and, generally, 
they are adjacent to salt water. The streams fall from one hundred to several 
hundred feet from a ‘hanging’ valley which often contains a lake. In many 
cases considerable power might be developed at low cost. Frequently, how- 
ever, owing to the steepness of the shores, it would be difficult to secure sites. 
for power houses without blasting such out of the rock. (See Plate 31.) 

Gardner Canal has numerous tributaries, on most of which 
Gardner Canal there are power possibilities. Triumph river, entering the 

head of Triumph bay, has two easily developed power sites. 
with good storage. The Kitlope river has no power site below the lake, but 
numerous tributaries have possibilities of small developments. The main 
inlet sometimes freezes over from its head to below Kemano river, a distance 
of 25 miles. . 

In July, 1793, the estuary of the Skeena was explored by 
Skeena River Mr. Whidbey, of Vancouver’s staff. Heappears, however, 

to have ascended no further than the mouth of the Ecstall 
river. Port Essington, the name originally applied by Vancouver to the 
whole of the estuary, is now applied to a settlement on the south shore. 

In most inlets along the coast, deep water is found at the foot of the steep: 
bordering shores. Above Port Essington, however, the bottom of the Skeena. 
estuary has become filled with débris brought down by scour, so that deep 
water is not found where, from the character of the banks, it would be expected. 
Below Terrace, there is little agricultural land. Above Terrace, areas suitable 
for agriculture are found-in the main valley and in the Kispiox, Lakelse and 
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Kitsumgallum valleys. About 20 miles below Hazelton, the higher terraces 
extend, in places, several miles back, with soil of fair quality. Considerable 
settlement is taking place in the Bulkley valley, along the line of the Grand 
Trunk Pacific railway. Near the headwaters, the watershed is rugged and 
mountainous—the ridges rising to 6,000 feet above sea level, with peaks of 
7,000 to 8,000 feet. The main valley here is two or three miles wide, and has 
a fairly thick growth of small timber. 

In its lower reaches, the Skeena valley is a region of marked humidity and 
heavy precipitation. At Hazelton, the climate resembles more nearly the 
conditions of the Northern interior. 


The Skeena is tidal for a distance of 18 or 20 miles above Port Essington. 
Previous to the construction of the Grand Trunk Pacific railway, stern-wheelers 
ascended it to Hazelton, 180 miles from the mouth and 725 feet above sea level. 
Above Hazelton, however, all navigation is rendered impossible by a series of 
cafions and rapids extending over 100 miles. The Skeena usually opens at the 
end of April orearlyin May. Ice begins to run early in November, but, the 
current being very rapid, the river does not generally freeze over until the 
end of December. 

Below Hazelton, the Grand Trunk Pacific railway debars power develop- 
ment on the main stream except under very special and expensive readjustment 
of existent conditions. Above Hazelton there are several cafions where power 
might, with difficulty, be produced. -There are, however, a number of tribu- 
taries having rapids and falls lending themselves more easily to development.* 


Kitsumgallum River enters the Skeena from the north about 90 miles 
above Prince Rupert. It is about 30 miles long and drains a well timbered 
valley containing, in its lower portion, some agricultural land. A cafion about 
six miles long commences about five miles from the mouth. Its average width 
is some 60 feet but, in places, narrows to 25 feet. The walls are of a hard 
greenish-gray rock, and rise almost perpendicularly to a height varying from 
65 to 80 feet. There are no direct falls but numerous rapids occur over rock 
ridges. The current throughout is very swift. It is reported that this stream 


_ possesses some of the best and most easily developed sites in this portion of 


the Skeena watershed. On its upper portion there is a series of small lakes, 
the largest of which is Kitsumgallum lake. 


Zymoetz (Copper) River flows through a deep but narrow valley with steep 
banks and joins the Skeena at Copper City, a settlement on the south side of 
the river about 98 miles inland. Itssourceisina glacier-filled region among 
mountains over 6,000 feet high. The snow-line in August is at an elevation 
of 5,000 feet, and, during the summer, the river is thus fed from these snow- 
fields, as well as from the glaciers. The river forks about 26 miles from its 
mouth, the larger portion of its water coming from the North fork. The 
climate and vegetation of the valley belong to the coastal rather than to the 
interior types. On the lower slopes of the mountains there is a dense forest 


* For a fuller description of the main valley of the Skeena, see Geological Survey of Canada, 


_ Report of Progress, 1879-80, pp. 9B et seg; also Canadian Pacific Railway Reports, 1878, Appendix 
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of spruce, hemlock and cedar, interspersed with poplar and cottonwood, 
and the hillsides are carpeted with moss. Four miles from its mouth, it issues 
from a cafion two miles long, the walls of which are about 70 feet high. The 
head obtainable would be optional and dependent upon the height of dam. 
There are, no doubt. numerous minor powers on the smaller tributaries, which 
are mostly short, steep, mountain creeks. With the exception of one site on 
Granite creek these have not been investigated. 


Bulkley River, entering at Hazelton, is one of the chief tributaries of the 
Skeena. It drains a watershed of about 4,500 square miles. Its chief tribu- 
taries are the Telkwa and Morice rivers, the latter being the extension of the 
main Bulkley. 

The Bulkley valley is bounded on the west by the Bulkley and Coast 
mountains, and on the east by the Babine mountains. For the first twelve 
miles the valley is about four miles wide, and affords considerable areas of 
bench lands, which lie at an elevation of several hundred feet above the river. 
A large part of the former forest cover has been destroyed by fire and much 


of the timber now existing is small poplar, balsam, spruce and lodgepole pine. 


Above Bulkley cafion, the valley gradually opens out until, in the neighbour- 
hood of Moricetown, 26 miles from the mouth, it attains a width of between 
eight and ten miles ; 30 miles farther up it widens to about 20 miles. Above 
Telkwa, the valley continues wide and rolling, is almost prairie-like in appear- 
ance, and is practically without timber. The Grand Trunk Pacific railway 
follows the valley and much of the land has been taken up for agriculture. 
The bordering mountain ranges contain agricultural valleys which are also 
largely occupied for farming and ranching. 


The precipitation in the Bulkley valley is usually sufficient for agricultural 


purposes, although, in its upper portion, it approaches semi-arid conditions. 
The tributaries from the east have usually a smaller flow than those from the 
west, as the latter drain the eastern foothills of the Bulkley mountains. 

For the greater part of its length, the Bulkley occupies a deeply eroded 
channel—practically a cafion—through which the waters rush with great force, 
forming numerous rapids where the channel narrows or rocky ledges are en- 
countered. Near the mouth of the river the walls of the cafion are of pre- 
cipitous rock, varying in height from 180 to 250 feet. (See Plate 33.) The 
main stream has several power sites (see Tables). The head obtainable in 
each case is to a certain extent optional and dependent upon the height of dam. 
At Moricetown there is a direct fall of about 13 feet.* 


Telkwa River enters the Bulkley about 60 miles above its mouth and drains 
nearly 500 square miles. At its lower end, its valley is several miles wide, with 
extensive gravel flats, having a growth of small lodgepole pineand aspen. About 
eight miles upstream, the valley narrows in, and is enclosed by low rolling hills 
a few hundred feet high, while farther on, these hills merge into mountainous 
country. The upper waters of the Telkwa penetrate the eastern flanks of the 
Coast mountains, and receive the drainage from snow-fields and glaciers, which 


* For illustration of Moricetown falls, Bulkley river, see Fifth Annual Report, Commisston of 
Conservation, facing p. 104. ~ 
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gives it, in a modified degree, the characteristics of a glacial stream. Much 
of the Telkwa watershed has been denuded of forest cover by fires. Between 
the ‘forks’ and its mouth, a distance of 15 miles, it falls 580 feet. The con- 
tinuation of the main valley is comparatively wide and is drained by the North 
fork, which has a grade similar to that of the lower river. The South fork falls 
more rapidly, the grade, in places, exceeding 100 feet per mile. Howson 
creek, its largest tributary, falls into the South fork, nine miles from the ‘forks.’ 
Near the mouth of this creek there are two falls affording possibilities for small 
developments.* 


Morice River is the main branch of the Bulkley and its watershed, of 
about 1,500 square miles, is largely unexplored. Much of the timber on the 
lower portion of the watershed has been damaged or destroyed by forest fires. 
The climate is essentially that of the northern interior, the precipitation prob- 
ably increasing somewhat towards the headwaters. There are no falls or 
rapids in the first 14 miles, for which distance it has been navigated by a small 
steam launch. Above this, canoes have ascended the river to its source. it 
rises in several lakes lying in valleys which penetrate the eastern flanks of the 
Coast mountains. As these lakes are fed by glacial streams, the discharge of the. 
river shows a perceptible increase during hot weather, If any appreciable 
control of the flow of the Bulkley can be obtained, it will be by regulating the 
outflow of the various lakes at the head of the Morice. The status of these 
lakes in relation to power sites on the Bulkley is, therefore, of prime importance 
and their outlets should be examined for possible dam-sites. The first power 

_ site on the Morice river is 21 miles upstream, at a rocky cafion about 600 feet 
long and 80 feet wide at its mouth. Other sites may exist further up. 

Kispiox River joins the Skeena nine miles above Hazelton. The water- 
shed lies on the easterly side of the Coast mountains, and a low range of hills 
separates its valley from that of the Skeena river. The watershed is thinly 
timbered with small poplar, birch, hemlock, spruce, balsam, alder and willow, 
and there is a light growth of hazel bushes along the stream banks. The 
northern banks of the lower valley are comparatively flat and bare, save for 
an abundant growth of wild grasses and weeds which afford desirable summer 
feed. Much of the land has been pre-empted for agriculture. The climate is 
that of the northern interior, with a moderate precipitation. The power pos- 
sibilities of the Kispiox are small. Two dam-sites have been located on the 
main stream and some small powers on its tributaries. Particulars are given 
in the tables. 

Babine River, as yet, has not been examined especially for power sites. 
Its general characteristics are, however, similar to those of the Skeena between 
Hazelton and the mouth of the Babine, which stretch of the Skeena is appar- 
ently not easily navigable even for canoes. This is indicated by the fact that 
the Indians and the Hudson’s Bay Co., in transporting supplies from Hazelton, 

_ apparently find it safer and more economical to use a seventy-mile trail across 
country. The river rises in Babine lake at an elevation of about 2,220 feet. 


*See ‘The Bulkley Valley,’ in Summary Report of the Department of Mines, Geological Survey 
_ Branch, 1907, pp. 19 et seq. 
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Babine lake, upon examination, might be found to afford storage, but its 


tributary watershed is relatively small. Babine river, from Babine lake to 
its junction with the Skeena, is some 50 miles long and descends in that dis- 
tance about 1,475 feet by a succession of rapids without any distinct falls. 
The grade is, of course, not uniform, and there are probably many places 
where it considerably exceeds the average figure of 29 feet per mile. As the 
river flows in a cafion for a long distance there are no doubt several points 
where developments might be made by means of dams. 


Nass River is the most northerly of the Pacific Coast rivers 
Nass River which flow wholly through British Columbia. It heads in 

high mountains, but flows for the greater part of its length 
through a wide rolling plain traversed by slate ridges. The lower portion of 
the river, in crossing the Coast mountains, flows through a deep, narrow valley. 
The river is tidal for about 12 miles from its mouth and navigable by gasolene 
launch or stern-wheeler to the foot of the Pre-emption reserve, a strip of country 
4 miles wide and 25 miles long, the lower extremity of which is about 30 
miles from the mouth. The average open season for river transportation is from 
April 30 to November 1. During the winter months access can be had to the 
interior by somewhat hazardous transport over the ice, or by dog team va 
the Kitsumgallum trail from the main line of the Grand Trunk Pacific 
railway. 

Below the Indian village of Guineha, about 20 miles from the mouth 
and 8 miles above the head of tide, the Nass flows between banks of mud or 
gravel 10 to 15 feet high and has a comparatively uniform current of about 
five miles per hour. The channel is 300 to 600 feet wide and \8\to; 12" feet 
deep at low water. Near the mouth it winds from side to side of the valley, 
cutting many channels through the flat, clay bottom land. A small stern- 
wheeler can easily ascend this section of the river. Guineha is situated at 
the foot of the first cafion and from this point up, navigation is more difficult. 
The river is swifter and rock and gravel riffles numerous, but it is stated that 
navigation is possible by stern-wheelers up to the last good landing stage situated 
at the foot of the Pre-emption reserve. Except at very high or low stages, such 
boats might ascend a short distance further, but, above the foot of the reserve, 
the river courses through a slate cafion from 150 to 250 feet deep, and soon be- 
comes unnavigable at all stages, even by canoes. Adjacent to the Pre-emption 
reserve the valley averages nine miles in width and is 200 to 500 feet above 
sea level. Enclosing the valley on the east is a very regular ridge of mountains 
3,000 to 5,000 feet in height, broken only by the valley of the Cranberry, 
about a mile and one-half wide. On the west side, there is a similar ridge, 
but more broken. 

The valley of the Nass is well timbered. There have been comparatively 
few fires in this region, and the burnt over areas are reforesting with spruce, 
cedar and hemlock. These trees characterize the Nass valley to a point 65 
miles above the mouth of the river. North of Cranberry river cedar is absent, 
and above an elevation of 2,000 feet hemlock and balsam predominate, while 
lodgepole pine appears on the poorer and dryer soils. 
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The Nass in the cajion might be dammed for power purposes at several 
points. No damage would be caused by back flooding and the chief diffi- 
culties to overcome would be the great range between high and low stages of 
the river and, possibly, the finding of suitable sites for buildings. It has been 
suggested that, by means of a succession of dams, the total fall in the Nass 
river, between the upper end of the long cafion and the first cafion, might be 
utilized. The chief tributaries of the Nass are the Tseaxe, Kinskooch, Mezi- 
adin and Cranberry rivers and Brown Beaver creek, all of which have power 
possibilities. * 

Sttkine River.—In 1793, Vancouver entered the estuary of the 
Stikine River Stikine river, the shoals of which are marked on his charts. 

Gold was discovered in 1861, and, in 1866 and 1867, ex- 
plorations for the overland telegraph were extended to the Stikine country 
In 1873, the placer mines of Cassiar were first developed, and, since that time, 
the Stikine has afforded an important means of communication from the coast. 
to the interior. 


The Stikine, like the Fraser, Skeena and Nass rivers, rises to the east of . 
the Coast mountains, and cuts through them with nearly uniform gradient. 
In size and general character the Stikine resembles the Skeena. Navigation: 
usually opens between April 20 and May 1 and closes before the end of No- 
vember. It is navigable by stern-wheel steamers of light draught and good 
power from its mouth to Glenora, 126 miles, and, under favourable circum- 
stances, to Telegraph Creek village, 12 miles farther. The current of the 
navigable portion is swift, with an average current of, say, about five miles 
per hour. In many places between the ‘big bend,’ 23 miles from the mouth, 
and Telegraph Creek, it attains a rate of six to seven miles, the swifter water 
being chiefly met with above the Little cafion. There are no rapids, properly 
so-called, although the Little cafion (80 miles from the mouth) offers, at high 
stages, a serious impediment to navigation. The extensive flats at the mouth 
of the river render it necessary to enter at about high tide. 


Between Telegraph Creek and the mouth it falls about 540 feet, giving 
an average descent of over four feet to the mile. The fall on the upper portion 
of this stretch considerably exceeds this figure. In ascending the river to 
Telegraph Creek it is often necessary to have a line from the shore for haulage. 

Above Telegraph Creek is the Great cafion, which extends for many miles and 
is quite impassable either by steamers or boats. Miners have travelled it in 
winter on the ice. 


From Telegraph Creek a trail via the Stikine and Tanzilla leads to Dease 
lake, on the Liard waters. The headwaters of the Stikine lie for the most 
part in a mountainous district in approximate lat. 57° N., but are largely un- 
explored. Crossing the Alaska coast-strip, a distance of about 20 miles, the 
general trend of the valley is east and west. At the British Columbia boun- 
dary, it takes a north and south direction. From a point about 85 miles from 


- *See Annual Report of Geological Survey of Canada, Vol. VI, 1892-93, pp. 14 and 15 AA; also 
Annual Report of Minister of Lands, British Columbia, for 1913, pp. D79, D393, D397, and for 
1914, pp. D182-D184. 
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the sea, it runs northeastward to the vicinity of Dease lake. The upper por- 
tion is occupied by the Tanzilla branch, the main river entering the valley 
from the southeast. | 
‘The lower portion of this river-valley may, in fact, be regarded, like that of. 
the corresponding part of the Skeena, as an inlet which has become filled with 
detritus in consequence of the great size and sediment-carrying capacity of 
the river... . The mountains immediately bordering the valley of the Stikine 
at its seaward entrance are from 2,000 to 3,000 feet in height, and rise abruptly 
from the wide alluvial flats, through which the river there winds. ... The flats 
are generally covered with fine groves of cottonwood, mingled with spruce 
and other trees, and are often cut through by sloughs and channels... . The 
valley-bottom maintains an average width of from two to three miles as far up as 
the Little cafion, which place may be regarded as nearly marking the head of 
the old salt water inlet which has been silted up by the river.’’* 
No general description of the Stikine would be complete without a refer- 
ence to the glaciers which constitute one of the most remarkable features of 
the lower valley. While there are a number of these on both sides of the 
river, yet only four are of special importance. These four are situated on the 
west bank, three of them lying on the eastern slopes of the most massive central 
ranges of the mountainous region. For a description of these glaciers the 
reader is referred to the report of the Geological Survey.t 
“The Little cafion is about three-fifths of a mile long, and, in places, not 
more than 150 feet wide. It is bordered by massive granite cliffs, 200 to 300 
feet in height, above which, on the west side, rugged mountain slopes rise. 
On the east, are low rocky hills representing part of a former spur of the moun- 
tain, through which the cafion has been cut. A tract of low land separates 
these hills from the eastern side of the main valley, and it is difficult to explain | 
under what circumstances the river has taken its present course. 


“Ror some distance above the Little cafion the Stikine valley appears to 
cut very obliquely through a series of somewhat irregularly parallel ranges. 
Eight miles further up is the ‘Kloochman cafion’... it is nearly 300 feet in 
width and offers no impediment to navigation. At four miles above the Klooch- 
man cafion is the so-called Grand rapid, which, in consequence of recent changes 
in the river, is now by no means formidable, though the water is still partic- 
ularly swift and the river wide and shallow. Here the valley begins very 
markedly to open out, the mountains retiring further from the river and de- 
creasing in altitude, while irregular, basaltic hills, of no great height, appear 
between the river and the bases of the mountains.’’{ 

The striking differences between the coast and inland climates have 
already been referred to and, as the more northern latitudes are approached, 
these contrasts are still fully evidenced. For example, while the annual pre- 
cipitation at the mouth of the Stikine exceeds 60 inches, and in adjacent locali- 
ties is over 100 inches, yet at Telegraph Creek, on the inland side of the moun- - 

*Geological Survey of Canada, Annual Report (New Series), Vol. III., 1887-88, Part B, p. 49. 


} Ibid. pp. 51-53. 
t Ibid. pp. 49-50. 


Plate 31 


KLINAKLINI RIVER, GRAND CANON STREAM ON PRINCESS ROYAL ISLAND 
in traversing the Coast mountains, rivers often flow through This stream is descending steeply from lake in hanging valley, 
great cafions. as frequently found on coast. 


RAPIDS ON THOMLINSON CREEK, TRIBUTARY OF TOBA RIVER 
A typical coast stream, descending over 600 feet in four miles. 
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tains, it is so small that it is necessary to irrigate cultivated land.’ Again, 
near the coast there is the moisture which beclouds the sky, while on the other 
side of the mountains, no more than 80 miles away, clear, bright atmosphere 
prevails. In the vicinity of the Stikine the greatest precipitation probably 
occurs adjacent to the highest central ranges of the Coast mountains. The 
existence of important glaciers and the heavily snow-covered appearance of 
the mountains until late in summer bear testimony to a large snowfall. It 
has been stated that snow accumulates on the lower parts of the Stikine valley 
to a depth of eight or ten feet, while at Telegraph Creek, on the Tahltan river, 
the depth seldom exceeds eighteen inches. At the latter place horses have 
been wintered out. 

On the eastern side of the Coast mountains, vegetation is much earlier than 
in the lower parts of the Stikine valley, where the larger quantities of snow 
retard the arrival of spring. About the middle of May, 1887, for example, 
the cottonwoods and other deciduous trees at the mouth of the Stikine and 
along its lower part showed merely a general faint greenish tint as the buds 
opened. At the same time, in the vicinity of Telegraph Creek the appearance 
was almost that of early summer. The character of the vegetation found in 
these different localities confirms the general testimony respecting the trans- 
ition from the moisture of the coast to the dry climate of the interior. It is 
evident that the meteorological differences involved emphasize the necessity for 
individual study of watersheds over which runoff co-efficients doubtless vary 
within wide limits. As yet, opportunity has not been afforded for the exam- 
ination of the numerous tributaries of the Stikine from the standpoint of their 
power possibilities. Such information as is available has been summarized 
in the tables. 


282 COMMISSION OF CONSERVATION 


Mainland Pacific Coast—District No. IV 


Se ee ee 
Name or StrREAM water- 


e 
AND shed in| head sete REMARKS 
Siruarion or Power Srre_ [square |_ in 


power* 


miles* | feet* 
a a a eR ote ee a ee OE ON Ee 


BURRARD INLET 


ip ee aA eK 


Coquitlam-Buntzen Development : 
British Columbia Electric Rail- 


way Co. 
Lake Buntzen......::...... i el rere -... |Lake Coquitlam diverted by high dam and tunnel 24m. 
443 Lake Coquitlam............ 1LOS5a|eeaee eras long to lake Buntzen, 400 ft. above the two power houses 
Power House No. 1......... aN sth 400 | 43,5002] on Burrardinlet. Area lake Buntzen about 500 acres; 
Power House No. 2......... ae ee 400 | 40,500t pepe lake Coquitlam about 2,190 acres. See 
page 151. 


Indian (Mesliloet) river :§ 
ower site at mouth Hixon 


creek ; intake 2}m. above. 65 | 350 3,000 |350 ft. fall in about 2}m. rapids. 
Hixon creek.............. Sma!] | 1,960) 1,900 ft. fall in about 24m. Storage by proposed 40 ft. 
dam at outlet of Belknap lake. 
Brandt creek............. Small | 1,960 1,960 ft. fallin about 4m. Intake at elevation 1,966 ft. 
444 above power house. 
Norton creek............. Small | 1,960}| 10,000;|Storage in Norton lake, elevation 2,216 ft. above power 
(trib. Brandt) house, 40 ft. dam proposed at outlet lake, and intake 
at elevation 1,966 ft. é 
Young creek.............. Small | 1,960 Storage in Young lake, eley. 2,214 ft. above power house, 
(trib. Brandt) and in Don lake ; proposed 50 ft. dam. Intake, elev. 
Fi 1,966 ft. above power house. 


Granite Falls creek : 

(trib. Burrard inlet) : 

Coast Quarries development...} Smal] | 300 20 {300 ft. developed ; proposed to increase to 500 ft. : 1,000 
to 1,500 ft. can be obtained. Quarry plant requires 
250-400 h.p. to operate fully, but in dry season only 
half this is available ; record for 2,000 miner’s inches. 


Sollust creek : 5 
Suggested development...... eS Rae .... |Stated that over 1,000 h.p. is available on this creek at 


certain seasons. 


Scott-Goldie (Crocker) creek : 
Development by Scott-Goldie 


Quarry Coe sot oy ens A Ae ie Poieons 1,500 |Partially developed. 
Saat. eee ee ee 
HOWE SOUND 
Gi oe ee eee 


Deeks creek : 
Kallahne creek : 
444a Development by Deeks Gray- a 
el and Rock Co. at Porteau 4 300 300 |Quarry and grave! screening plant. Storage of about 
1,700 acre ft. in Deeks lake, elev. 3,200 ft. Timber 
crib dam 20 ft. high. Flume at elevation of 1,000 ft. 
diverts water from Deeks creek to Kallahne creek, 
power house near sea level, intake 2m. from mouth. 
Four Pelton wheels driving crushers and screens. 
Furry creek : 
Development by Howe Sound 
ODDEr Cor. a ee eee ne eset Ree -... |Water is diverted from Furry creek by means of flumes, 
tunnels and pipes to power house at Britannia Beach. 
Britannia Creek : 


evelopment by Britannia 
Mining and Smelting Co. 


Tunnel power house......... aoa [eeu 1,950 |Extensive and interesting development for mining pur- 
(at elevation 2,084 ft.) oses. Power is developed at five points under seven 
* baa do. are 838 785 eads. Some storage has been obtained by high dams. 
Beach power house........, 5.48 | 1,780 8,490 | Steel and wood-stave pipes are used. Prime movers 
446 (at elevation 165 ft.) are Peltons. Beach and Tunnel power houses are 
Oe anes 625 220 | electrically connected and run in parallel. Total 
Old Concentrating mill... ... aise 695 300} h.p. of water wheel units about 12,650. _ Steam 
(at elevation 50 ft.) auxiliary ; one 500 k.w. and one 2,000 k.w. unit. See 
New Concentrating mill..,.. toe 665 500 | page 156. 
(at elevation 50 ft.) 
Beach Compressor house ....|_ eereneO4p: 400 


(at elevation 5 ft.) 


* See Description of Power Tables. 
ae figures show h.p. of plant installed ; the continuous h.p. available is a total of about 37,000 for the two power 
ouses. fie 
§$Proposed to build common power house near junction of Hixon creek and Indian river, and bring water from Indian 
river and tributaries at various heads. 
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MAINLAND PACIFIC COAST—DISTRICT No. [V—Continued 


Head | Horse- 


STREAM AND SITE ; 
in feet] power 


REMARES 


* * 
Shannon creek : 
AAT MCA DIC Seterebepe tere ote eaten tole everets = be as _... |A small development was suggested for this stream; no. 
details available. 


Manquam river : 

448 Falls below Goat creek Proposed development by Manquam Falls Power Co. 

Cheakamus river : 
Bear Mount cafion......... 565 | 40,000 [560 ft. fall in 3m. rapids. Proposed development by 

B.C. Power and Electric Co.; probably head optional. 

Storage in Garibaldi lake, area 3,380 acres, an 

Cheakamus lake, area about 2,400 acres. 


Power site, 5m. below Stoney 
449 Creelcmerrcn ects acing ores I Lael AO _... |No details available, head probably optional, depending 
on height of dam. 


Site, 2m. south of junction of 


INGhan ede Sea o6b0 ene mee lee .... |No details. 
Site, lm. south of junction of 
INorthitorkeniecre ea cecieieics RS iP hes .... |No details. 


Rubble (Stony) creek : 
(trib. Cheakamus) 
450 Rapids with power site at 
TNOUt Hips ee cise rer elses soon tt ew) 1,000 |400-500 ft. head might be developed. Storage in lake 


Brandywine creek : 
(trib. Cheakamus) 


ZUHl Die b Ess haan oomodooUooUne Polya ote coal earache .... |Fall of about 200 ft. reported; half-mile from mouth. 

Squamish river : 

452 Cafions 30m. from mouth.... PUN Soon _... {Said to have power possibilities—also small powers on 
tributaries. 


Ashloo creek (trib. Squamish) : : 
453 Falls about lim. from mouth) ....|.... _... |Reported falls, height not ascertained. Glacial fed 
stream. Said that 2,000 h.p. is available. 
Monmouth creek : 
(trib. Squamish) 
Suggested development...... Sore eh iRecenets .... |900 h.p. is said to be available at certain seasons. _ 


Second waterfall : 
(trib. Squamish 22m. from mouth) 


454 Falls }m. above mouth...... Un- 250 _... [Largest of three similar streams, but flow is small. 
known Estimated direct fall 80 ft., total 250 ft. in short dis- 
tance. ; 


Mill creek : 
455 Development by British Col- 


umbia Sulphite Fibre Co...| .... 600 1,000 |Two Peltons developing 1,500 h.p. ; 100 h.p. electrical ; 
anced 325 500 | balance direct connected to grinders and other ma- 
chinery. 


Cedar creek : ie j : 
455 Suggested development...... S600 lecon .... |Proposed development by the British Columbia Sulphite 
Fibre Co. ; 2,000 h.p. said to be available. 


STRAIT OF GEORGIA 


Stated 800 h.p. is available on this creek. 


ee ee re 


Chapman (Mission) creek....... | Arete | Res | 


SALMON ARM 


na ee en er eS ae 


Clowhom river (at head) : 


456 Rapids and fall near mouth.. 140 130 6,600 


ee eae 


JERVIS INLET { 
JERVIS INLET TO MALASPINA INLET 


Direct fall over 60 ft. Storage in Clowhom lakes. 


Powell river : 
457 Development by Powell River 


COLseet hares Cenk. <0. 600 147 | 24,000 |Falls of 140 ft. in short distance near salt water. Ex- 
devel- cellent storage in Powell lake, original area about 65 
oped sq. m. Lake level has been raised about 25 ft., pro- 


posed to raise it additional 25 ft, Present develop- 
ment 24,000 h.p. installed. Ultimate development 
with additional head about 32,000-35,000 h.p. 


oe ee ee SS at 


*See Description of Power Tables. 

{Jervis inlet is one of the larger fiords of the Pacific coast. It has, however, no large rivers flowing into it. The 
tributary waters are mostly mountain streams with relatively small watersheds, Probably many of these would 
afford facilities for power development for local requirements ,but no details are available. 
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Water- Bead, Hi 
STREAM AND SITE shed in| . OTROS REMARKS 
sq.miles| 12 feet]. power 


eS SS ee oe ee ee ae ee 
MALASPINA INLET 


rian SOR Mime ch, * * % 


Theodosia creek : 
First falls on main stream... 
(500 yards above forks) 


Second falls +) a Nackenwaas « 
(¢m. above first falls) 

Hast Branch falls:.......... 
(200 yards above forks) 


458 


40 


40 
12 


30 


20 
30 


150 /25 ft. direct fall, 6 ft. in 300 ft. rapids below. Dam-site 
10 ft. or more) just above falls. Banks solid rock, 
Stream forks 2}m. above mouth. 
100 |8 ft. direct fall, 8 ft. fall in 300 ft. rapid above. Banks 
15 ft. high, rocky ledges ; stream 50 ft. wide at fall. 
50 |13 ft. direct fall, 16 ft. in 600 ft. rapid above. Dam-site 
about 50 ft. above falls; rock banks and bottom. 


HOMFRAY CHANNEL 


L 


loyd creek : 
459 Suggested development...... 


Forbes river : 
460 Cascades Im. from mouth... 


hewson creek: 
461 Cascades near mouth....... 


Toba river 


We 6i/4 aU wide e¥e 6) 6, 06) lle 6110) oe a's 


Hazel creek (8m. up Toba) : 
462 Mackenzie falls 


see ewww eevee 


Little Toba river (trib. Toba) : 
Rapids below Big creek ..... 
(4m. from mouth) 
Rapids above Big creek 

463 ; Total in 3im 


North fork Toba river 


Falls creek (trib. North fork Toba, 

10m. from forks) : 
464 Falls in rock cafion near 
mout. 


see eee ee ee 


* 1610. )010)6 0.6: neleiene ev ee 


Owens creek (trib. North fork 
Toba, 14 m. from forks) : 
465 Rapids and fall near mouth.. 


Thomlinson creek (trib. South 

fork 11m. from forks) : 
466 Rapids and falls about $m 
above mouth 


Cee se ween cces 


Cafion creek (trib. South fork 
Toba 15m. above forks) : 
467 Cafion and falls near mouth. 


ie a 


468 


sewer rccres 


seasons. 

25 | 250 1,000 |50 ft. in 1m. rapid, 110 ft. cascades in 800 ft., over 80 ft. 
in three falls in 1,000 ft. Total in distance of 1jm., 
250 ft. Dam could be built above east falls. Easily 
developed. 

SS a er 
TOBA INLET 
ee ee eee 

Cc 

40 | 800 5,000 |500 ft. cascades in 2,400 ft., 17 ft. in 300 ft., and 250 ft. . 
in 2,700 ft: Rock dam-site above upper cascades. 
Creek forks about 1m. above 2nd cascades. Tota. 
head, dam-site to beach, about 800 ft. 

900x| .. ..- |No power sites on main stream below forks 16m. from 
mouth. Banks low. Valley 3 to 4m. wide. 
Un- | 800- 3,500 |Series of high falls at edge of Toba valley. 800 ft. head 
known | 1,000 visible from valley, probably more head above. 
90 ft fallin 14m, 
atetestlie eaters .... {100 ft. fallin 1m., 50 ft fall in next $m. 

36 | 250 1,600 |Swift river, no direct fall for 6m. Rapids start about 
2m. from mouth and river rises about 250 ft. in next 
33m. Head optional, more rapids above, but river 
rapidly diminishes in size towards head. 

Swift-flowing river, no fall or power sites for 15 to 20 m., 
rapids at head but river then small. 
Un- | 500- 5,000 |Series of falls in rock cafion. Head optional, probably 
known | 1,000 over 1,000 ft. might be obtained in short distance. 
Un- | over 2,000 |Series of falls and rapids. Head optional, 500 ft. or over 
known| 300 might be obtained in short distance. Flow small in 
winter. 
Un- | over | 5,500 |50 ft. fall in 4m. rapids; 90 ft. in }m.; 270 ft. in Im.; 
known| 620 210 ft. in about 2m. Rapid mountain stream, 620 ft. 
headin about 4m. Head optional. More head higher 
up stream in rocky valley, box cafion in places. 
Un- | over | 17,000 {Series of falle for first few miles. 375 ft. in 4m., 150 ft. 
known | 1,000 in next tm. and further falls and rapids for 6m. up 
stream ; head available within 3m., over 1,000 ft. 
Un- 70 400§/70 ft. in }m., banks mostly rock slide. 
known 
Un- 360 2,000§/360 ft. in 13m. rapids in box cafion, walls 150-250 ft, 
known high ; direct fall at head of cafion. The above might 
be combined to give 430 ft. head in 2m. 
aon: 530 2,300§/530 ft. fall in series of falls and rapids, for 14m, box 
nown 


Stated that 2,000 h.p. might be developed at certain 


( cafion. Glacier fed. 
*See Description of Power Tables. 


fAlso called South fork, 


§Winter conditions unknown, flow probably unreliable. 


a 
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STREAM AND SITE 


| Head 


Horse- REMARKS 


sq.miles in feet] power 
Summit creek (trib. South fork] * * * 
Toba, 29m. above forks) 

469 Rapids near mouth......... ves 1,000 1,000t/Small creek ; flows down rock slide in steep rapids. 

nown 

Goat creek (trib. South fork Toba, 

31m. above forks) : 

47 OM alls ie Nae setelseiere wise oxo ores Un- 550 500/550 ft. fallin 4m. . Creek falls directly over precipice ; 

known, steep rapids from foot of fall to mouth. 

Klite river : 

(enters Toba 2m. above mouth) 

ATIGERUADICS ay iveics come ae Ne ees 75x No power sites on lower reaches of river. Low gravel 
banks. Rapids and power possibilities above. 

Tahumming (Graveyard) creek: 

472 Falls and rapids near mouth. 30 200 1,000 |40 ft. direct fall; 17 ft. in 1,200 ft. rapids ; 25 ft. fallin 
20 ft. ; rock banks ; 31 ft. direct fall, box cafion, walls 
70 ft. high ; 82 ft.in 1,800 ft. fallsandrapids. Stream 
runs in rocky cafion and a total head of 200 ft. might 

; be obtained. 

Brem river : 

(north side of Toba inlet) 
473 Rapids and falls near mouth. 90x} 250 4,000 |35 ft. in 1m. rapids below fall; 40 ft. fall in short dis- 
to tance in cafion; 60 ft. in 4m. above fall; 95 ft. in 14m. 
300 rapids; 65 ft.in Im. rapids; 50 ft. in 1m. rapids. 
Total head in 34m. about 250-300 ft.. in 5m. about 345 
ft. Rapid boulder stream in narrow valley. Head 
from below falls to a mile or two above easily devel- 
oped. Two tributaries on east bank have small power 
possibilities with high heads. More rapids above. 
BUTE INLET 
Salmon river (Orford bay) : 
474 Falls and rapids in box cafion 2 
44m. from mouth......... 200 130 4,500 |20 ft. direct fall at head of cafion ; balance of head in 
series of smaller falls and rapids in 3m. cafion below. 
Dam-site at head of cafion where grade flattens out ; 
more rapids above. Easily developed power site. 

Southgate river................ 350 Said to be no power sites on main river for over 40m. from 
mouth. Has small glacial tributaries with high falls. 

Twenty-two-mile creek (north- 

west bank of Southgate river) : ‘ . : 

475 Falls near mouth........... Un- 600 3,000 |500-600 ft. fall in 4m. of rapids and falls, including one 

known fall of 125 ft. and one of 85 ft. Head optional. 

Elliott creek (trib. Southgate)...| Un- Said to be no power sites on this creek for 5m. or more. 

known 

Midway creek (between South- 

gate and Homathko rivers) : mt ; : 

ZAHGRS estas Ads OC LAE Org Pen atin: Sena 60 Said to be no power possibilities on this creek for 5 to 6m. 
up. Fed by numerous small waterfalls on each bank 
coming from glaciers above. 

Homathko river : § 1,950x : “a 

477 Waddington cafion.......... 1,400 50||| 6,000 1|Cafion 3,600 ft. long, granite walls rising several hundred 

(8m. below forks) feet. River widensabovecafion. Between ‘forks’ and 
foot of cafion it falls about 800 ft. : 

478 East Fork cafion........... 700x| 100] 6,000 1!Rises in lake Tatlayoko, descends about | 375 ft. in first 
8m., and 1,200 ft. in 14m. of rapids in deep, narrow 
valley with many cafions. 

479 West Fork cafion........... 680x| 100||| 6,0001)Rises in several small lakes ; descends about 1,150 ft. in 
7m. above ‘forks.’ 

Ice river (trib. Homathko, about 

11m. from mouth) : . , 
480 Rapids and two cafions...... Un- 200 2,500 2/Fallin 5m. from foot of glacier to Homathko valley about 
; known 300 ft., of which about 200 ft. might be developed. 
Dam site at head of box cafion. Flow very irregular. 
Small snow-fed tributary near glacier has high head 
and might be easily developed. 
Eckheimick river (trib. Homath- 
ko, about 12m. from mouth) ; 

481 Rapids near mouth......... Un- 200 4,000 2|Fall from edge of Homathko valley to 4m. above, about 

known 270 ft., of which about 200 ft. might be developed. 


Hoke fall and rapids above. Head optional. Glacier 
ed. 


*See Description of Power Tables. 


{Winter conditions unknown, flow probably unreliable. j : i 
§See Report on Surveys and Preliminary Operations on the Canadian Pacific Railway by Sandford Fleming. For West 
branch, see Report up to 1874, pp. 18, 19, 109 and 152, also plate 4. For East branch, see Report up to 1877, pp. 


162-166, 169, 170 and 267-269. 
||Assumed for purposes of estimate. 
_ 1Rough estimates. 


"Very large glacial flow in summer; winter cond tions unknown, flow probably fluctuates between exceptionally 


wide limits. 
x Drainage area above mouth. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 11 feet} power 
Rodell creek (trib. Homathko| * ete * 
about 15m. from mouth) : 
Cascades Im. from mouth... 375a 375 ft. fall in 1,500 ft. cascades in box cafion, banks. 
482 : 20-40 ft. high. 
WRapids abovel.....m «.+ sisie 285d} .... |285 ft. in 2,000 ft. rapids, bed strewn with large boulders. 
Potaliumes wi. pmncne te ei eks.sieteoke 660 | 3,000 |Total 660 ft., including (a) and (b), in about $m. cascades: 
and rapids. 
Second west tributary : 
(to Homathko) 
Ist rapids, 4m. from mouth.. 150a 150 ft. in 1,300 ft. rapids; banks 15-20 ft. high; bed 
gravel and boulders. 
Hay lss oy, avevasesacevasetoveyers,o iartvans: sus 250b 250 ft. in 1,800 ft. falls and rapids in cafion; walls: 
483 70-300 ft. high. 
OnGMAMIGS nes Gee eee isis eta ae 240c| .... |240 ft. in lm. rapids; boulder-strewn bed. 
Rotaliina eety are eee Un- 650 3,000 |Total of 650 ft. in about 2m.; includes (a), (6), (c). 
known Good dam-site above rapids; glacial fed. 
Third west tributary : 
(to Homathko) 
484 Falls 800 ft. from mouth....| Un- 300 1,500 [Descends 300 ft. in 1,000 ft. rapids in cafion; banks 
known 70-200 ft. high, bed rock in places in stream. More 
falls and rapids above; glacial fed. 
PHILLIPS ARM 
Phillips river : 
ARB hear cae We te Sieve nts, «n.d aadekens ite 150x| Has no power sites for 15m., above which stream is small. 
LOUGHBOROUGH INLET 
Apple:riversse hbo dacids oe 30 Said to be no good power sites on this river. 
Mink creek (trib. Apple) 
486 Rapids $m. from mouth..... 12} 200 400 |210 ft. in 3m rapids, dam-site }m. up. Glacial-fed 
stream. \ 
Stafford river : 
(trib. Loughborough inlet) 
Lat rapids Mettler ae ies 40a 40 ft. in 2,600 ft. rapid ; low banks. 
(800 ft. from mouth) 
2nd TApIdsa wader ek er 115d 15 £6. felt in 1,000 ft. series of falls in cafion, walls 30-70? 
ft. high. 
BEY Seineligheigngscnadascacbece 50c 50 ft. fall in 2,000 ft. rapid ; boulder-strewn bed. 
ACHR ADIGS:. » osa.0! ler oer eeevoye) oust Bassi 15d) .... {15 ft. fall in 50 ft. cascade. 
Totalimaboutedld¢ meee rae 70} 210 4,000 |Total head in about 1}m. 210 ft. ; includes (a), (0), (c). 
(d). Storage in small lake, 1}m. long by 3m. wide.. 
Dam-site above 4th rapids. 
KNIGHT INLET 
Wawkash creek : 
lst rapids near mouth....... 130a) 130 ft. fall in about 4m. rapids; dam might be built 
. above rapids. . 
488 ;2nd rapids near mouth...... eet 230b} .... |230 ft. fall in about 3m. ; several possible dam-sites. 
Total in about 34m......... 95 360 6.000 |360 ft. fall in 34m. ; includes (a) and (b), dam-site above: 
2nd rapids, bed rock in stream. 
Awashmaaki river : 
ASO re er eer Se ie. eek 145x Partially examined in lower reaches. Power possibilities. 
. : , said to be small. 
Klinaklini river : 
490 Rapids in Grand cafion, : 
(15-25m. from mouth) ....} 1,100 | 100- | 15,000 |Box rock cafion with rock slides in places, steep side hills. 
150 Numerous places where dams might be constructed to 
back water up cafion, head obtainable being. only 
limited by height of possible dam. No particular 
rapids or falls at any one spot, but grade increases as 
river is ascended. Cafion examined for 15m. and said to 
extend to summit country in Chilcotin district. Little 
if any storage possible. aac pe ft. high, 
i : i - t. wide. 
Mussel creek (trib. to Klinaklini, bag SS Ra iat 
5m. from mouth on east bank) : 
491 Rapids below lake.......... Small | 300 300 |250-350 ft.f all in 3m. Storage in three small lakes at 
Slide creek (trib to Klinaklini on ate 
east side 25m. from mouth) ; 
492 Rapids in cafion near mouth. odes 260 | 3,000 |360 ft. head in 2,000 ft. in cafion. Dam-site at head. 
nown 
Sim creek (to Knight inlet on west 
side 5m, from head) : 
493 Rapids 2m. from mouth..... 180 | 200 6,500 |200 ft. fall in 13m. rapids. Small storage at head of 
rapids by possible dam, 4m. from mouth, rock banks. 


*See Description of Power Tables. 
x Drainage area above mouth. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet] power 
KINGCOME INLET 
* % * 
‘Kingcome river : 
BE A me FIM IP PR oa tothe fee o reise ok 4:50) | erence ....  |Said to be no power sites in lower reaches ; low sandy 


banks. Numerous glacial tributaries. 


Wakeman river : 
EOS Uae apc icccystevaicisysvsla/@re onesies fees 220 vets ....  |Said to be no power sites below forks about 14m. up ; 
low gravel banks. Fed by glacial streams. 


DRURY INLET 


‘Huaskin lake : 


-496 Possible diversion.......... Un- 130 600 |Possible head obtainable by cutting through 600 ft. of 
known bank at southeast corner of lake and discharging into 
Lesa es cove. Storage dam might be built at present 

outlet. 


SEYMOUR INLET 


Warner Inlet lake : 

497 Fall below lake............. 10 70 200 |Direct fall 66 ft. at salt water. Storage in small lake, 
95 ft. above sea, area about 150 acres; dam-site 
200 ft. below lake, rocky banks. Good sitef or small 


development. 

‘Seymour river : 

498 Falls 24m. from mouth...... 110 | 165 4,000 |165 ft. fall in 1,500 ft., series of falls in box rock cafion 
30 ft. wide, 75 ft. high. Greater head possible further 
up stream. 


RIVERS INLET 


Sancile Creek : 
Sandle Lake outlet......... btares 65a} .... (65 ft. in 4m. rapids. Natural dam at outlet of lake, 
‘ might be raised 15 ft. to give head of 80-85 ft. ; rocky 
banks 15-25 ft. high. Partially developed by Good 
Hope cannery. 
499 ; Rapids between lakes....... Saar 250d) .... |About 250 ft. in 3m. rapids between small lake and 
Sandle lake; rocky cafion; storage in Sandle lake, 
level might be raised 20-40 ft. 
Otalint Ams pee, seymereaiee ous 25 300 3,000 |Total in about 4m., Sandle lake to salt water, including 
(a) and (6), about 300 ft. 
‘Whonnock river : 
Outlet Owekano lake........ Bos Wea .... |Owekano lake is only 10-15 ft. above high tide and 
Whonnock river has no power sites. 


TRIBUTARIES TO OWEKANO LAKE 


Hatchery (Nutarvis) creek : 
500 Falls and rapids near mouth. 20 350 1,000 |Rapid mountain stream in narrow valley, with steep, 
rocky side hills; 40 ft. fall in rapids below 1st fall to 
lake ; 210 ft. in series of falls and rapids in $m. ; 150 
ft. in $m. continuous rapids. Head optional. Intake 
for hatchery purposes at foot of Ist falls about 200 yds. 


from lake. 
Dallick river : 
Rapids near mouth......... 40 |30-35 300 |30-35 ft. in 4m. Possible dam-site near lower end of 
rapids. Above rapids, smooth water for 3m. 
501 {Falls and rapids about 4m. up 30 60 400 |13 ft. fall in 600 ft. rapids below falls, 45 ft. fall in 600 ft. 
, Falls and rapids formed by huge rock slide. More 


rapids above for short distance and then river flattens 
out into lake which would probably afford small storage. 
Doos river : 
WOosialls ;<iers.crercrde stot wusie + eae 120a} .... {120 ft. head in series of falls near mouth; above falls 
river flattens out, rising 15 ft. around U-bend. Easily 
developed power. ’ 
502 RADIOS IN CANON asics. delle sents 160d} .... {160 ft. head in series of rapids and falls in places in 
narrow, box cafion. Head optional, more rapids and 
falls above. . : : 
Oca la(@) GHdn(D) kes ce are. 100 280 6,000 |Doos falls and rapids above might be combined to give 
upwards of 280 ft. head. 
Neechantz river : : 
Dam site 3m. from mouth... 240 20 1,000 |20 ft. head in 1,000 ft. rapids. Side hills steep. River 
at dam-site about 60 ft. wide, widens out above. 
There are other dam-sites above, but said to be no 
marked falls. 


Macmell river... ...c¢e0cecee: sus tte lNaeies ess .... |Said to have no power possibilities in lower reaches. 
Largely of glacial origin. 


*See Description of Power Tables. 
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Water- Are 
STREAM AND SITE shed in| Hea Orpes REMARKS 
sq.miles|in feet) power 
* * * 
Genesee creek : 
504 Falls and rapids $m. from 
ANOUb Hc rehe terete & ese calle sane! eys7 Small 800 2,000 |120 ft. direct fall, 700 ft. in 14m. cascades. Storage in 
Genesee lake, area about 280 acres. Dam-site 200 ft. 
below lake in narrow ‘gully. 
Shimahantz river : 
1st rapids, 13m. from mouth. 240 50 2,500 |50 a oes about 4m. Dam-site where river narrows 
to t. 
2nd rapids, 14m. from mouth 40 2,000 |40 ft. headin3}m. Above this river is said to flatten out. 
Tzeo river : 
506 be rapids, Im. from mouth.. 20 60 300 |60 ft. fall in rapids in small box cafion 3m. long. 
2nd rapids, 3m. from mouth . drake 20 100 |Rapids in 4m. box cafion. Good dam-site at foot. 
Indian river : 
507 Falls in box cafion }m. from . ; 
AO we eve as eee haters 30 200 1,400 |200 ft. fall in 1,000 ft.-rapids in box cafion. Good dam- 
site at upper end of falls, but no storage possibilities. 
RIVERS INLET—EAST ARM 
Chuckwalla river.............. 115x Said to be no power sites; navigable by canoe for 40m. 
Kildala'rivere. <cdivck sete hos 200x Said to be no falls for 40m. 
RIVERS INLET—NORTH ARM 
Moses creek : 
508 Cafion falls on main stream 
above tOrkst scene cee 30 90 600 /90 ft. in 1,000 ft. rapids and falls in rock cafion; walls 
50-70 ft. high ; dam possible at head of falls. ; 
Koeye Lake creek : 
OOO RVADIGS Ysa iaers otis laters tees 890 River runs in rocky cafion. Lake about 110 ft. above 
sea. Stated would be difficult to develop. 
SOUTH BENTINCK ARM 
Ickna creek : 
HUStGATLION ea tieiiiate eeterciereaate 200a 200 ft. fall in 1,000 ft. falls and rapids in rock cafion ; 
walls 50-150 ft. high ; dam-site at head of falls. 
SLO\s 2ndicafion yon nace eee 1606 160 ft. fall in about 4m. falls and rapids in rock cafion ; 
2 dam-site at head of falls. : 
Totalinlimi, states oie cce eee 65 | 360 4,000 |Total fall 360 ft. in about 1m.; includes (a) and (0). 
Talkomei river : 
SLI Rapid in cahioner ses «06 cele 120 65 1,400 |65 ft. in $m. cafion; rock walls 20-60 ft. high ; more 
({m. above mouth) rapids above. 
Noeick: river... 323 s52.2% bcc dodo as 240 Said to have no power sites in lower reaches; has numerous 
small glacial tributaries. 
NORTH BENTINCK ARM 
Bollakula Fiver... io. a. 4... ele oe 2,200x Said to be no power sites on main river for 40m. Swift 
river, bed of pebbles and boulders. Numerous small 
tributaries afford small powers for several months of 
Tastskwan river (trib. Bellakula al ; 
1m. above mouth) : 
512 Falls on D.L. 126 and south 
Of DILL 26 Paes eine 800 2,000 |Estimated fall of 800 ft. in $m. Stream descends from 
aha valley throu rare of canons a ft. head 
enarks river : might be obtained by 300 ft. pipe at lower fall. 
513 Rapids below Tenaslake....| 640 . | «ee. |3m. of rapids. Storage in Tenas lake. Head not 
(7m. above Hotharko) ascertained. 
East Fork Atnarko river : 
514 Ra sea rua 3m. below 
arlotte lakev... sus 8 130 > ates i h i : ; ids. 
IG" Charlotte lake outlet: fail in Rapids above South fork of Atnarko river ; 9m. of rapids 
TOCKCAfONe ce t'sclss1s oe ce . 40 150 |20 ft. direct fall in rock cafion, 150 ft. long, 30 ft. wide, 
to smaller lake. Dam at outlet of small lake, in rock 
cafion, would raise level to Charlotte lake and obtain 
head of 40 ft. 


*See Description of Power Tables. 
x Drainage area above mouth. 
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Water- 
SrrmaM AND SITE shed in| Head 
aN ‘ sq.miles| 1m feet 
_ _Hotharko river (trib. Bellakula) :|  * i 
y UOMEECOCKICATION Ys sc aie h ete a tec ile 50 Rock cafion about 2m. long. Head not ascertained. 
Necleetsconnay river : 
di 517 Rapids in cafion near mouth. 190 100 2,500 |100 ft. fallin }m. Dam-site 1im. above bridge, recky 
a banks 50-75 ft. high. 
Of Nicumiamus creek : 
nig (North Bentinck arm, 4m. from 
‘ head on west side): 
4 _ 518 Falls near salt water........ Un- Viewed from salt water an extensive valley is seen with 
a known steep descent and waterfalls in places. 
DEAN CHANNEL 
Nusash river (on east side) : 
519 Rapids in cafion 1m. from) 
A THOUL Dewey ie etre etoile os 40 110 600 {110 ft. in Im. rapids in narrow, rocky cafion ; dam-site 
& about 200 ft. wide at head of cafion. 
Dean (Salmon) river : 

520 Wam-site 3m. above mouth.| 2,800 12 1,200 |Possible dam-site at head of cafion, rocky banks; head 
created by dam. 

521 Fall 6m. above mouth of 

NcasyouKortam sree nn rer 1,400 100 2,500 |Fall of 80 ft. on main stream, descends by several steps. 

Below fall, Dean river has numerous rapids ; leaving 

general level of plateau, enters cafion, and in 45m. 

f descends nearly 3,000 ft. 

' Iltasyouko river : ¢ 

: (outlet of Sigutlat lake) 

' 522 Falls lm. above mouth...... 400 60 1,000 /Two falls about 25 ft. each. The upper over bluish 

: feldspathic rock ; lower in narrow chasm between per- 

: pendicular rocky walls. Probably storage in Sigutlat 
lake and lakes above. 

Kimsquit river................. 480 Said to have no power possibilities in lower reaches. 

Manitoo creek : 

523 Manitoo Cannery develop- 

. TVS, SG, Grate ons eee eee Small 215 50 |215 ft. head in about 4m. ; steep glacial creek ; 10 h.p. 
used by Manitoo Cannery, May to October, plenty of 
water during these months Small turbine, flume and 
pipe. 

Scowkwitz river : 

524 Rapids in cafion............ Un- 230 4,000 |230 ft. in 4m. of rapids. Deep cafion starts 24m. from 

known mouth ; possible dam-site 4m. up. 

Noscall river : 

Some Noscall falls... 6... <as 0s Un- 135 7,000 |135 ft. head in 1,000 ft. of falls and rapids in rock cafion. 

known Dam-site above falls ; storage in 3 lakes. 


DEAN CHANNEL TO GARDNER CANAL 


Link river : 
526 Ocean Falls Co. development 


Roscoe river: 
a head of Roscoe inlet) 


River at head of Ellerslie channel : 
528 Rapids below lake.......... 
River on west side Ellerslie channel 
(7m. from head) : 
Fall at salt water 
1st rapids 
2haval Te Ey ONG EN, eddercernybsainictn Bee 
Total in about 14m 


\ P| 


Matheson channel, East arm : 
530 Several falls near salt water. . 


See Description of Power ‘Tables. 


§Total h.p. of turbines installed. 


Un- 


known 


Un- 
known 


ey 
known 


110 


11,200§ 


1,800 


2,200 


105-115 ft. head developed by 60 ft. dam and 12 ft. dia. 
steel penstock 776 ft. long. Link lake partially de- 
veloped for storage. Power for pulp-grinders, saw- 
mill, power and light. Also steam plant. 


Partially examined in lower reaches; no power sites 


discovered. 


170 ft. fall in 14m. Total head easily developed by 
flume, etc., and small dam at outlet of lake. 


31 ft. direct fall. 

100 ft. fall in about 4,000 ft. 

115 ft. fallin about 4,000 ft. 

Total fall 240 ft. in about 13m. from lake to tidewater 
includes (a), (b), (c). Dam-site 200 ft. below lake, 
storage in lake. 


Inlet is surrounded by steep rugged mountains only 
partially timbered. Several small tributary streams 
contain falls at tidewater ; the most prominent is on 
north bank and appears to fall about 200-300 ft. from 
a ‘“‘hanging valley.” The rivers at the head of inlet 
are quite small. 


tSee Report of the Geological Survey of Canada for 1876-77, p. 28. 
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CS Ee — eee 
ee 


* * * 
Poison Cove river : 
(head Mussel inlet) : mi j , 
531 Fall 1m. from mouth........ 50t| 120 2,000 |75 ft. direct fall, 45 ft. fallin 600 ft., rapids below. Rocky 
crest of falls might be raised a few feet to back water 
up to lake 4m. above. Good storage in lake about 
4m. long, Easily developed. 
Mussel river : 
(head of Mussel inlet) 
532 First fall on east branch, 3}m.| 200xt { ; 
from salt water........++- 50t| 400 3,500 |200 ft. fall in 500 ft. ; above falls, 210 ft. fallin 4m. box 
cafion, width 80-120 ft., walls 150-500 ft. high. Good 
dam-sites, stream flows over bed rock. 
Lizette creek (trib. Mussel inlet 4 
near N.W. corner) : 4 
ey TONG Gentes qe eee saoboe Over 400 4,500 |410 ft. fall in 3m. from lake to sea level. Natural dam 
25 at outlet might be raised to give excellent storage in : 
lake about 1,200 acres area. Easily developed. 

_M’ Alpin creek: é 
(trib. Mussel inlet on west side : 
2im. from N.W. corner) F : 

534 Falls near tidewater.......- Over 220 1,500 |150 ft. direct fall at inlet. Total 220 ft. fallin}m.from — 
20 lake to sea level. Additional storage in lake, area 7 
about 600 acres, good dam-site at outlet. Easily de- 
veloped. 
Carter river : 
(head of Finlayson channel) : 
Suggested development...... A proposal has been made to develop power on this 
stream. 
Swanson creek (Graham reach) : 
Development by Swanson 
Bay Forests, Wood Pulp and 4 . 
umber Coben cartels creas Un- 132 3,000 |132 ft. head developed by wood-stave pipe. : 
535 known 4 
Possible total head........- eis 342 8,000 |342 ft. possible head from lake to sea level. Intake dam _ 
and measr~ing weir at head of pipeline. Lake about 
A; 7m. long by 1m. wide, small control dam at outlet. 
Dome river (centre stream at head : 
of Aaltanhash inlet) : 
536 Falls below lake...........- 30 180 2,000 |90 ft. in 4m. below lake, 90 ft. in rapids below. Good 


storage in lake 1}m. long, jm. wide. At outlet, river 


flows through box rock cafion; dam would raise lake 
to any height desired. 


(14m. from mouth) 


Aaltanhash river : 
(head of inlet) 


First fall, 2m. from mouth... 120t 60 1,600 


75 2,000 


60 ft. fall in 1,000 ft. falls and rapids. Good dam-site 
above falls. 

75 ft. fall in 1,500 ft. similar falls and rapids. Good 
dam-site above falls. 


Second fall, 3m. from mouth 


537 {Third fall about 4m. from 
mouth 


82 2,200 |82 ft. fall in short distance. The above falls might be 
developed separately or possibly combined . Smooth 
water between the various falls. Said to be storage 


possibilities further up stream. 


GARDNER CANAL§ 


Triumph river : 
(head of Triumph bay) 


Saltchucl falls eee veh sivelereie Un- , 90 2,000 |85 ft. head in series of falls over boulders in 450 ft. Good 
known dam-site at rock islet above falls. Extensive swamp 
and lake above falls, would give good storage. Easily 
developed. 
BSS oa kettallsi resin lsrsseunie ekereie sieves brea 110 2,500 {110 ft. in about im. below lake over big rock slide in 


eafion. Good storage in lake 2}m. long by {m. wide. 
Lake level might be raised a few feet only. Easily 
developed. Above lake there are more rapids and 


1] divi P 
Kilenish fiver : falls, but stream divides 


(head of Kiltuish inlet) 


First falls, 3}m. from mouth.} .... 50a] ....  |Direct fall of 15 ft., balance in tm. steep rapids. % 
hes Pecond fallacies eles wisvere sisiee ee ats SOG) DP) teins Benene ai about 300 ft. above first. Good dam-site 
at head. 
TOU SURO ete relate eleisieiersiee cise Un- 100 2,500 |(a) and (6) might be combined to give total head of about 
known 100 ft. ; good dam-site at head of second falls. 
Kowesas river : 
540 Tributaries. .......2.+eese> Un- | «ee. .... |Has no power sites in lower reaches of main stream, but 
known high heads are available on several smal! tributaries. 


*See Description of Power Tables. 
tRough estimates. 


oThe ieee eondinons about the head of Gardner canal may be severe. The canal sometimes freezes over for 25 miles 
rom 1ts ead. ; 


x Drainage area above mouth. 


a 


Tributary “A” (east side Brim 
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Price river (at Price cove) : * 
pate Kalis'at mouth. ¢.0:.! ov. .a « Un- Fall of 100 ft. in 150 ft. series of falls at mouth. Easily 
known developed. Above falls in deep, box rock cafion with 
steep side hills. 400 ft. fall in first 14m., includes falls 
at mouth. Narrow V-shaped valley. 


IGUlODO TiVer canon eos. SOOX| pe -... |Tide backs water up some 6m. ; main river has no power 
sites below Kitlope lake. Good power might be ob- 
tained by developing high heads on many small 
tributaries. Valley 1 to 4m. wide. 


Kemanoriver.................. S2OX| re .... |Main stream flows through low wide valley and there are 
no power sites below headwaters where stream is small. 
Wachwas creek: 


(trib. Kemano, 5m. from mouth) 
542 Rapids in box cafion 3m. from 


TOUCHE ee ie atic kk 's. Small} 265 900 |265 ft. fall in 2m. Series of falls and rapids in cafion. 
adhe Flow unreliable in winter. 
Seekwyakin river: 


(trib. Kemano, 8m. from mouth) 
543 Dam-site in box cafion 1m. 


ALOMEMOUtH ease eo. Un- 60 600 |Head obtainable depends upon height of dam. Low 
known grade in cafion. : F 
_ Tachastes creek: 
(trib. Kemano, 10m. from mouth) 
544 Cascades in box cafion...... Un- 200 1,600 |145 ft. cascades in box cafion and 55 ft. in rapids below. 
known Said to have good flow in winter. Storage in small 


4 lake at head. 
Brim river : 
545 Rapids 13m. from mouth.... 90 20 400 |20ft. headin }m. Rapids might be developed by diverting 
dam and flume. More falls in rapids below and nearer 
mouth but difficult to develop and proximity of power 
on tributary ‘‘A’’ would make it unnecessary. Banks 
low and rocky in places. Side hills steep and rocky. 


Tiver 3m. from mouth) : 
546 Falls 200 yds. from mouth...| Un- 300 1,000 |Direct fall of about 300 ft. ; probably more fall above; 


known not closely examined. 

Inlet creek (near Brim river) : ey, 

ormolst falls at’mouth....-..... Un- 220 800 |220 ft. head in }m. Excellent dam-site at head of falls, 
known bed rock of diorite on both sides and rock islet in centre. 


Grade flattens out above, and river flows in narrow 
valley. Power house might be placed at foot of falls 


or at mouth of Brim river. 
EE 
GRENVILLE CHANNEL AND SKEENA ESTUARY 


Kumeolon creek : 


Suggested development...... erieh lh ys. 30¥ .... [Stated that 2,500 h.p. is available at certain seasons. 
Browns river (trib. Ecstall) : 
548. Falls and rapids............ 40t| 380 7,000 |378 ft. fall in 1,500 ft. ; dam-site solid granite ; storage 
in Browns lake. 
McKnight creek : 
549 Dam-site at outlet lake...... Reet iave 2 3,000 |70 ft. dam proposed. 
Madeline creek : 
550 Falls lm. from mouth....... 30t} 860 8,000 |860 ft. fall in 8,500 ft. Storage in small lake. 


Falls river :§ 

(trib. Eestall, 18m. from mouth) : 
551 Falls near mouth........... 90||} 245 | 15,000 \Cascade 185 ft. fall in 400 ft., 25 ft. fall only in 4m. above. 
Ample storage may be developed by dam. Dam-site 
solid granite. Watershed contains many snowfields 
and glaciers. 
Ehatada river : 2 
552 Proposed development...... 60]|} 350 9,500 3/280 ft. fall in'1}m. rapids and falls below lake Brutinel, 
which may be raised to give working head of about 
350 ft. and storage to conserve total run-off. 


SKEENA RIVER AND TRIBUTARIES 
20S SS Sa Sec ee pes aa a SORE RE ES STE Pe Oe Rae ee st ee ee ee ee 
Skeena river : ; 
553 Kitsalas cafion............. 15,520 20 | 15,000 |6-4 ft. fallin 3m. rapid water. Channel 200 ft. wide 
lower end, to 80 ft. at upper end. West bank 80-100 
ft. high ; east bank 30-50 ft. Would be difficult to 
develop owing to natural conditions and proximity of 
G.T.P. Ry. tracks. 


*See Description of Power Tables. 


tEstimated. 
See page 175. 
|Surveys by Ritchie, Agnew & Co. 
Suggested development contemplates installation of 24,000 h.p. 
See page 176. 
‘Suggested development contemplates installation of 18,000 h.p. 
x Drainage area above mouth. : 
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* 

Skeenariver (continued) : 

554 Cafion at Four-mile bridge...| 9,200 
(just north of Hazelton) 


555 Old Kuldo cafion........--- 4,000 
(20m. above Babine river) 


4 ft. direct fall, making total of 7-5 ft. in 1,000 ft. rapids. 
Possible 20 ft. dam at head. Would create good 
pondage. Walls of hard rock rise 50 ft. sheer. 

2 ft. direct fall, making total of 10 ft. in 1,300 ft. rapids. _ 
Rock walls 40 ft. sheer, 75 ft. apart. Possible head of 
40 ft. includes proposed 30 ft. dam. 


556 Big Slide cafion.........--- 3,700 4,000 |5 ft. fall in 1,000 ft. rapid. West wall 40-65 ft. sheer, 
Cyan of 3rd Telegraph east wall rises at angle of 65°. Possible 30-40 ft. dam. 
cabin 
557 Fourth cafion.......---++-: 3,140 5,000 |3 ft. direct fall and 8-6 ft. in 4m. rapids. Total head J 
(9m. above 4th Telegraph about 50 ft. with possible dam of 40 ft. Dam would : 
cabin) create good pondage. Narrow cafon 60-75 ft. wide, ; 


Raat hard rock walls 20-40 ft. high, steep slopes above. ' 
Williams creek : 


(trib. Lakelse lake) 


558 Site 5m. above Lakelse lake..| Small Proposed utilization by Lakelse Development Co. 


Kitsumgallum river : 
} (trib. Skeena) 


559 Cafion 5-llm. above mouth..| 400 6,500 |Rock cafion about 6m. long. Average width about 
per) 60 ft., minimum 26 ft., perpendicular rock walls 60-90 
rf: ft. high, river bed much broken up by rock ledges 

be | forming rapids. Head optional, depending on height 


of dam. Several dam-sites, storage in 3 lakes. 


Zymoetz river (trib. Skeena) : 
560 Cafion 4-6m. above mouth...| 1,100 Cafion average width 85 ft., minimum 67 ft., precipitous 
rock walls 70 ft. high. Head optional, depending on 


height of dam. 
Granite creek : eight of dam 


(trib. Zymoetz river) 


561 | Falls near mouth;........-+. Un- 200 |\Two direct falls affording 200 ft. head. Small creek, 


precipitous granite walls over 100 ft. in height. Stor- 


age in small lake. 
Kleanza (Gold) creek : = 3 
(trib. Skeena) 
562 Rapids in cafion 2}m. above 
THOUG I: ewen enact tera tented amt 90 600 |6 ft. direct fall at head and 14 ft. falli n rapids, in box 
eafion 500 ft. long, rock walls 70-100 ft. high. | Good 
dam-site in cafion. Head optional, depending on 
noe ofdam. Good pondage might be created above 
am. 


Lorne creek: 
(129 m. above mouth of Skeena) 
563. Dry Hill Hydraulic Mining 
Co. development Small hydraulic mining plant. 23m. flume and 6-inch | 


monitor; 1,000 miner’s inches. 


Juniper creek (trib. Kitseguekla) : 
564 Montana Continental Devel- 
opment Co., power develop- : 
ment (4m. from mouth)... 40 250 1212 ft. static head. 180 ft. effective head developed by 
3,780 ft. wood-stave pipe 18-24 in. dia.; 54 in. dia. 
Pelton wheel belted to 187-k.v.a. alternator ; no stor- 


Bulklovriver © age. Timber crib diverting dam 6 ft. high, 40 ft. long. 


565 Hagwilget cafion .......... 4,520 20,000 |This head would involve 80 ft. dam near old Indian bridge 


and include 59 ft. fall in 3m. rapids below. Cafion 
10m. long with precipitous rock walls 180 ft. high. 
Head optional, depending on height of dam. 80 ft. 
dam would cause no trouble by back-flooding, as cafion 
extends 6m. above dam-site. 

60 ft. fallin }m. rapids in cafion. Dam-site at upper end | 
of cation 40-50 ft. wide. Rock walls 12-15 ft. high. 
13 ft. direct fall at head of cafion, 21 ft. in im. rapids 
| above, 43 ft. in 1}m. rapids below. Cafion 25-53 ft. 
wide. Perpendicular rock walls 125-150 ft. high below 
fall. If natural head were increased more than 15-20 

ft. would flood valuable land. 


566 Beament cafion.........--- 3,920 7,500 
567 Moricetown falls..........- 3,740 9,500 


568 Cafion (37m. above Hazelton)| 3,600 8,500 |48 ft. fall in $m. rapids in rock cafion. Suggested 30 ft., 


possibly higher, dam at head of cafion. Walls about 


» 200 ft. high. 
569 Suggested development at eae 
dam-site 4m. below Drift- 
VOOCICTOG trast iil ete oi 3,550 2,200 |Dam-site at island 400 ft. above sec. 25, tp. la, R. V- 
Two dams, each about 125 ft. long, required. 

13 ft. fall in }m. rapids. Total head, with 10 ft. dam, 
20-23 ft.; low banks with rock outcrop in places. 
Proximity of railway might make development difficult. 
River about 200 ft. wide. 


125 |Small creek ; 280 ft. fall in 4,000 ft. More head above ~ 
rocky bed ; glacier fed. 


570 Rapid at Telkwa........... 3,480 2,200 


Two-mile creek (trib. Bulkley) : 
571 Cascades near mouth 


sete eee 


*See );;:ription of Power Tables. 
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STREAM AND SITE 


shed in| Head | Horse- 


REMARKS 


sq.miles| in feet] power 


300 |40 ft. fall in two falls, one at upper and one at lower end 
of cafion. Cafion about 400 ft. long, 20-40 ft. wide, 
walls of solid rock 100-200 ft. high. Dam might be 
erected to increase head to 100 ft. or more, 


300 |220 ft. fallin lm. ; more head higher up 


300 |150 ft. fall in 4m. rapids; more head higherup. Boulder- 
strewn bed. 


500 |250 ft. fallin 1m. rapids between waggon road and mouth. 
G.T.P. Ry. crosses at cafion 4m. above mouth, 


100 |110 ft. fall in 1,400 ft. rapids. Deep rock cafion with 
perpendicular granite walls 95 ft. high; dam-site at 
head ; width at water surface 60 ft. 


150 |130 ft. fall in 1m. cascades. Dam-site near highway 
bridge ; dam 20 ft. high, would form small pondage. 
Cafion of shale rock with steep sides 32 ft. high, width 
at bottom 22 ft., top 68 ft. 


100 |About 300 ft. drop in 3m. rapids below. Dam-site at 
head of box rock cafion, 100 yds. below highway bridge. 
Dam 50 ft. high might be built. 


200 |Dam-site with rock outerop on each side of river rising to 
height of 15 ft. Side hills slope back to height of 
100 ft. Pondage created by dam would be confined 
to river channel. 


500 |20 ft. fall in 700 ft. rapid. Cafion walls precipitous vol- 
canic rock, west wall 200 ft. sheer, east wall 180 ft. 
high slopes angle 65°. Cafion 400 ft. wide at bottom. 
Gravel flats at head of cafion would give good pondage. 


120 |75 ft. fall in ‘3m. between highway bridge and mouth. 
Gravel bed and banks. More head further up. 


100 |Cafion 300 ft. long, rock walls 130 ft. high at upper end. 
Good dam-site. Dam might be raised to 100 ft., 
giving good pondage. 30 ft. fallin jm. between dam- 
site and mouth of creek. 


100 |Two falls 26 and 6 ft. Dam-site 50 ft. above main falls ; 
dam 75 ft. high would give about 23 acres storage and 
drown out upper fall. Cafion at dam-site 15 ft. wide 
at bottom and about 105 ft. wide at 75 ft. elevation. 


69 ft. fallin 3m. Lake 2}m. long and 13m. wide. Low 
dam might be built at outlet, discharge very small, 
but might be used for water supply to Telkwa or 
small lighting plant. 


5,000§|Cafion 600 ft. long, precipitous rock walls rising from zero 


at head of cafion to 50 ft. on east and 30 ft. on west 
banks where width is about 80 ft. Wam might be 
built 35 ft. high to give good pondage, 5 ft. fall in 
500 ft. rapids below dam-site. 


150 |About 6 ft. fall in 400 ft. Good dam-site in cafion. 
Rock walls 20 ft. on south side, 30-40 ft. high on north 
side. Cafion 50 ft. wide with rock islet in centre, re- 
ducing channel to 30 ft. wide. Dam 12-15 ft. would 
form good pondage. Above and below cafion river 
widens out with considerable flat land. 


150 |6 ft. fall in 1,500 ft. rapids with two small falls. Dam 
20 ft. high would form good pondage, banks of shale 
with rock islet in centre. Good dam-site. 


- Suskwa river (trib. Bulkley) : ** * 
572 Black cafion, 10m. up East 
LOT Kee ty aerate ake oltas ¢ Un- 100 
known 
Mud creek (trib. Bulkley, 11m. 
above Hazelton) : 
573 Rapids near mouth......... 15 220 
Porphyry creek (trib. Bulkley, 
17m. above Hazelton) : 
574 Rapids above mouth........ 20 150 
Boulder creek (trib. Bulkley, 21m. 
above Hazelton) : 
575 Rapids near mouth......... Un- 250 
i known 
Reiseter (Two Bridge) creek (trib. 
Bulkley at 37m. cafion) : 
576 Cascades near highway bridge] Un- 130 
own 
Driftwood creek (trib. Bulkley, 
46m. above Hazelton) : 
577 Cascades near mouth....... Un- 150 
known 
Carr (Cafion) creek (trib. Bulkley, 
50m. above Hazelton) : 
578 Rapids near mouth......... Un- 300 
known 
Telkwa river (trib. Bulkley) : 490x 
579 Dam-site 5m. from mouth... 475 15 
580 Cafion 4m. below Pine creek. 390 {35-40 
Goat creek (trib. Telkwa, 5m. 
above mouth) : 
581 Rapids near mouth......... 50t 75 
Pine creek (trib. Telkwa) : 
582 Cafion 4m. from mouth..... 50 50 
Howson creek (trib. Telkwa) : 
Esau Hallsatmouth..........+-> 28 100 
Maclure (Aldermere) lake : 
DOSMROUULCEL vo he se ee sews Xe bs l4y 75 
\ ‘ 
Morice river : 
. 585 Cafion, 21m. from mouth....| 1,500 40 
Kispiox river : 
586 First cafion, 31m. from mouth| Un- 20 
known 
587 Second cafion, 40m. from 
DEOUIGE sapere se ditve Gti «e...| Une |20-26 
known 


aac oe, 
See Description of Power Tables. 
+Above mouth of Tenas creek. 


§Assumes the provision of some storage on lakes above 


x Drainage area above mouth. y Drainage area above lake outlet. 
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STREAM AND SITE 


Se ee 


(ire. fe 
Peavine creek (trib. Kispiox) : « x bs 
588 Falls near mouth........--- Un- 140 50 |Two direct falls of 33 and 31 ft. and cascade of 66 ft. 
known Soft shale banks 20-70 ft. high. Reported lake at 
source. 
Dead Horse creek (trib. Skeena 
2im. south of 2nd cabin) : 4 
589 Falls near mouth.........-- Un- 125 50 |Direct fall of 75 ft. and cascade 35 ft. in 300 ft. Dam- 
known give i. from Skeena. Banks of soft shale 15-80 ft. 
igh. 
Kuldo creek: 
(trib. Skeena at 2nd cabin) ake: ) 
590 Cafion near mouth........-- Un- |25-30 150 |3 ft. fall in 700 ft. Good dam-site in cafion 30 ft. wide. 
known Walls of rock up to 20 ft. high. 
Driftwood creek (trib. Skeena 6m. 
above Old Kuldo) : > 
591 Fall and rapids near mouth.. Un- 170 450 |Direct fall 25 ft., cascade 125 ft. fall in }m. Rocky 
known banks 20-50 ft. high. Dam-site near Telegraph trail. 
Big Slide creek: . 
(trib. Skeena near 3rd cabin) 
592 Falls near mouth.........-- Un- 200 300 |Four falls totalling about 70 ft. and 120 ft. fall in 2,000 ft. 
known rapid. Narrow rock cafion, banks 75-100 ft. high, 
more head above. 
Cafion creek (trib. Skeena 4m. 
south of 4th cabin) : 
593 Falls and rapids in cafion near 
OULL cee eereetaic ciel cis.s efetalsts Un- 100 500 112 ft. direct fall and 58 ft. in 2,100 ft. rapids in narrow, 
known rocky cafion, walls 200 ft. high. 
Galanskeast creek (trib. Skeena) : 
594 Cafion near mouth.........-- Un- 25 250 |Fall of 12 ft. in rapids and small fall in rock cafion 600 ft. 
known long and 75 to 90 ft. wide. Good dam-site. Valley 
widens above cafion. 
Kastberg creek (trib. Bear lake) : = 
595 Falls, 15m. from mouth..... Un- 40 50 |Direct fall of 20 ft., 15 ft. fall in 1m. rapid above and 
known similar fall below. Rocky banks 30 ft. high above 


crest of falls. River 25 ft. wide at cafon. 


NORTH OF SKEENA ESTUARY 
Wolf creek (between Porpoise lake 
and harbour) : 
596 Prince Rupert Hydro-Electric 
_ Co. development.......-- Small 250 _... {254 ft. fallin lm. Storage by 30 ft. dam on small lake 
on Lot 691. 
Woodworth river : , 
597 Prince Rupert development. . 9.56} 300 1,650t|Developed in connection with domestic water supply_for 
Prince Rupert. 
Thulme river : 
508 Falls and proposed develop- 
iA REAhOO he BO nGaGUD. Saiat 315 | 10,000$}|285 ft. direct fall, 315 ft. total in 800 ft. Proposed 30_ft. 
dam to give 6,000 acre-feet storage. 
Union creek :” 
599 Falls and rapids..........-- Small 400 .... {40 ft. dam proposed by Pacific Pulp and Power Co. 


Storage in Union lake. 


OBSERVATORY INLET 
Stream, at Mill bay: 
600 Development by Kincolith 
Prekime CO. eter los stele, mieteie Small 330 180 |Small development for operation of canning plant. 

Three small lakes provide storage, an 18 ft. dam at 
outlet of one lake and 10 ft. dam at outlet of lowest 
lake. 2,000 ft. pipe-line to cannery. Three 30 h.p. 
and one 90 h.p. Pelton wheels installed. 


Nass river : || 
601 Falls on main river 3m. below 
Cranberry river.......--. 7,200 100 | 20,000 |Direct fall of 60 ft. ; possible total of 100 ft. in 1m. 
Head estimated. 
602 Falls, 12m. above Cranberry 
TLV ED Teen iiaielsie tigteterers 6,250 40 6,500 |18 ft. direct fall ; possible total 40 ft. ; falls occur in 


narrow box cafion with walls of sedimentary rock about 
100 ft. high. At high stages river rises considerably. 
Drift logs were noticed 75 ft. above low water level. 
Would be difficult to develop. 
*See Description of Power Tables. 
{Horsepower of unit installed. 
§Proposed future development for Prince Rupert. It has been stated that 25,000 h.p. plant may be installed with con- 
tinuous power available of 10,000 h.p. 
|The greater part of the Upper Nass river flows through box cafions, where there are several quiet stretches, especially 
at low stages. By placing several dams in these cafions it would probably be possible to utilize the entire fa 
between the Blackwater and the village of Ayansh ; thisis estimated at about 800 ft. Owing to the great difference 
in elevation between high and low water in the cafion, the problem of developing this river would be a difficult 
one. The table indicates the most favourable points, but the heads given are suggestive rather than definite. 


: 
| 
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REMARKS 


: * * 
' Nass river (continued) : ; 
Rapids and falls 23m. below] 5,400 35 5,000 |Direct fall 15 ft., 20 ft. fall in 4m. rapids. Dam about 
White rivers ee ore oe 35 ft. high possible at falls. Good rock walls. Power- 
house site would have to be blasted out. 

: Rapids and falls 2m. below 125 | 20,000 |10 ft. direct fall and 115 ft. in 2m. rapids. High rock 

603 Wohitewriversoce. dae ntn cc. banks. Dam eould be raised 40 ft. at falls, giving 
50 ft. head ; or 30 ft. at head of rapids, giving 145 or 
150 ft. head. Power site would have to be blasted 
out of solid rock. Any development here would have 
to be considered in connection with previous site. 

604 Rapids, 8m. above Meziadin| 4,700 40 5,000 /40 ft. fallin }m. rapids. High banks of soft rock. Dam 

TIVOR A ee ee es might be raised 60 ft. without damage by back flooding. 
Power-site short distance below rapids. 
605 Upper rapids, about 10m.| 4,700 40 5,000 |40 ft. fallin jm. rapids. High banks of soft sedimentary 
above Meziadin river....... rock. Dam might be raised 60 ft. without back- 
flooding 

Tseaxe river (trib. Nass river) : : ; 

606 Falls 5m. above mouth ..... 120 30 100 |15 ft. fall in steep cascade, 10 ft. in 200 ft. rapids below. 
Stream for 12m. above mouth confined to shallow 
channel by lava flow. Probably greater head could 

B be obtained. 
Seaskinnish creek : t 
Fall 4m. above mouth....... 12 Direct fall of about 12 ft. 
Quinamuk creek : t : 
Several falls near mouth..... Impassable by salmon. Lake above, about 14m. dia. 
Quinetawl creek : ¢ , 
Cafions and rapids..... Rierelare Turbulent stream flowing between narrow rocky walls ; 
impassable by salmon. 

Clearwater creek : ¢ : 

Falls and rapids near mouth. Said to be falls and rapids near mouth which hold back 

; the:salmon. 

Taschitin creek : t : 

Cationsin en tenet connate Swift-running stream flowing through rocky cafions. 

Kinskooch river : 

607 Fall at head of cafion 1m. 

HROTAIMOULD meee re re sete 250 60 400 |Direct fall about 60 ft. Slate rock cafion, about }m. long, 
below, 70 ft. deep, 60 ft. wide at head. 

Cranberry river (trib. Nass) : 

608 Falls on North fork 7m. above : : 

HOLES Merete a eee ae et eae 400 25 200 |15 ft. direct fall, 10 ft. in rapids below; low banks above 
falls. Perpendicular rock below for 300 ft. 

Brown Bear creek : 

(trib. Nass, 50m. above mouth) : : ‘ 

609 Falls lm. above mouth...... 240 30 200 |Direct fall of 20 ft., 10 ft. in 650 ft. rapids below ; per- 
pendicular rock walls 20 ft. high. 

Meziadin river : 

610 Falls about 1m. f ¥ 200 20 500 |Cascades with head of 20 ft. Storage by 12 ft. dam at 

t rom:-mouth § Meziadin lake (Canadian North Eastern Power Co.). 

Vile creek (trib. Nass, 60m. above 

ee 

apids in cafion 2-3m. m ‘ 
eyoutl eee ig Bak ery ie .| Un- 50 50 |Estimated fall of 50 ft.in 23m. Creek 30 ft. wide, flows 
known in box cafion 150 ft. deep. 

Bye oxy. creck : 

roun og district 
: Rapids 8 falls. 2 icettemnoo tic Un- Small creek 6m. long, falls 1,600 ft. 
known 
Falls creek (Granby bay) : 
612 eld Sara ey abe Gran- 
onsolidat: ining, Rene 
Bracliing and iat eaten 40 375 7,000|||375 ft. head developed by rock fill dam 115 ft. high in 


box rock cafion at bend, about 14m. from mouth, and 
about 5,800 ft. of wood-stave and 120 ft. of steel pipe- 
line. Ten Pelton-Doble wheels from 3-24 ft. dia. drive 
generators, blowers, compressors, hauling machinery, 
etc., and supply light and power for all mining require- 
ments and to town of Anyox. Further storage dams 
are contemplated higher upstream. See page 160. 


a a | ere ee eS eee ee 


_ *See Description of Power Tables. 


tSee Annual R t of the C isstoner of Fisheries, British Columbia, for 1914, p. N43 and 44, ‘ : fn 
8A good 7 ee hae Rerardcted round these falls, see Annual Report of the Commissioner of Fisheries, British 
Columbia, for year 1913, p. R51. See also Plate 2. 
||Horse power of plant installed. 


| 
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ga OS ag tay # SSosemnbles Ee an eee 


PORTLAND CANAL 


Canal Mining Co........- ahshots 100 -.., |100 ft. head developed for mining purposes by 1,100 ft. 
flume 3 ft. by 4 ft. Two 6 ft. and one 3 ft. Peltons, 
American creek (trib. Bear river, also electric generator. 
head of Portland canal) : . ; we 
614 Suggested development...... sateen wererese .... {Proposed development in connection with mining activi- 
ties. 


Cascade creek (trib. Salmon river, 
head of Portland canal) : 
615 Suggested development above , : 
International boundary....| «eee | cece wees (Stated that over 1,000 h.p. might be developed at certain 
seasons. 


Pee la ee ee 


BEHM CANAL 


Unuk river :§ 


616 Reported power sites.......- Wao ees .... |Said to be ample water-power on this stream for local 
known mining or electric railway requirements. 

Stikine river : || 

GL7 PE Lattle canion’s).)-alecesere lees PEAOO Meteor _... \Narrow, deep, rocky gorge, 34m. long, in places not more 


than 150 ft. wide, massive granite clifis 200-300 ft. high. 
618 Klootchman cafion, 8m. above 


Mittlecafion. . wes < eles 14800) |) sere .... |Similar to Little cafion, but offers no impediment to 
; ; navigation ; 300 ft. wide. : 4 
619 Grand rapid.....-...-2+-.- 147500) 3. = .... |4m. above Klootchman cafion ; river wide and shallow. 


620 Great cafion, (above Tele- 
graph Creek)........-.-- 


First South fork : 


LT 7OOR|| esis .... |Extends for many miles, banks often 300 ft. high. 


621 Rapids in gorge.......+++-- ald) Bead ....  |Flows in narrow gorge for several miles from mouth. 
Tahltan river (trib. Stikine) : 
GOD i eratseiaiels evstatalietat svoketars opetets AQOX| Meiers .... |Large rapid stream. Valley is narrow and almost cafion- 


like where it reaches the Stikine. 

Tuya river (trib. Stikine) : 

623 Steep rapids in deep gorge...| 1,360x) .... .... |At trail crossing near mouth, river is a wild torrent, 

almost a series of cascades, in a deep gorge 600 ft. deep 

cut out of the terrace deposits. 

ATLIN DISTRICT Several streams with steep grade are said to afford power 
possibilities in all parts of the Atlin district. Most of 
the streams are fed from permanent ice and snow fields. 
Plants are projected at several points. ! 


eee eeroeerors 


Pine creek (near Atlin)........-- _, |Said that falls and rapids on Pine creek would afford 
| ample power for mining requirements in district. 
PRINCESS ROYAL ISLAND ? 
Wark lake : 
624 Wark Island falls..........- Un- 300 3,000 |290 ft. head in about 1m. from lake to salt water. Stor- 


known age might be created by 8-10 ft. dam at outlet of lake. 

: 8-10 sq. m. area. Steepest part of falls at salt water. 
Partially developed by Butedale cannery by pipe-line 
1,200 ft. long, and sma!l Pelton wheels. Proposed to 
develop more power for cold storage purposes. Very 
easily developed. : 


ee ae Dee Cee nee SN 


*See Description of Power Tables. 

tSee Annual Report, Minister of Mines, British Columbia, for 1910, p. 75. 

§See Annual Report, Minister of Mines, British Columbia, for 1911, p. 67. 

|For description, etc., see Report of the Geological Survey of Canada, Volume III, Section B, p. 46, etc. The river is 
navigable by stern-wheelers from its mouth to Telegraph Creek. Several glaciers occupy side valleys coming 
right down to the river flats. Above Telegraph Creek the Great cafion commences and the river becomes rough 
and rapid, but there are said to be no true falls. 


a few hundred yards from salt water and it is only kept from discharging eastwards by a narrow ridge which could 
easily be tunneled and power developed on the eastern side of the island. 
Further south Butedale cannery has a pipe line from the top of Wark Island falls and develops a small power 
under a head of about 300 ft. Storage might easily be provided by damming the lake at the head of the falls. ‘#4 
A little north of Swanson bay, but on Princess Royal island, there is a fall which drops in a series of cascades 
about 2,000 ft. from a small lake above. The storage and discharge would be small but the high head would give 
a good small power. : 
There are several other small powers on this island. 
Drainage area above mouth. 


——— 


i ita 


, Oe 


Plate 33 


SKEENA RIVER—HEAD OF KITSALAS CANON 
= On main stream above confluence of Zyometz river. 


BULKLEY RIVER—HAGWILGET CANON 
Near Hazelton. A possible power site. 
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Surf inlet (on west side island) : 
625 Falls at outlet of Cougar lake 
at head of inlet ft......... 
(Development by Surf Inlet 
Power Co.) 


* * * 


16§ 73 2,000 /30 ft. falls at outlet of Cougar lake, one of a chain of 

lakes which, with short portages, gives easy access to 

a large section of the interior. 73 ft. head developed 

by hollow-type reinforced concrete dam 430 ft. long, 

fe ft. big 450 ft. from power house. 2 Peltons, 630 
.-p. each. 


QUEEN CHARLOTTE ISLANDS 


Hancock (Kawon) river : 
(Masset harbour) 
626 Suggested development...... 


Ain river (trib. Masset inlet) : 
627 Rapids between Ain lake and 
BTLOU GD aren tetere fess ose. t reine 


Mountain river : 
(trib. Rennell sound) 
628 Falls and rapids 14m. from 


[A development has been proposed on this stream ; said 
that 650 h.p. is available at certain seasons. 


85 150 3,500 |150 ft. fall in 2m. rapids below Ain lake. Power-site 4m 
from mouth. Storage in Ain lake, area about 8 sq. m. 


MOULIN ae eee ceaaeke Small | 1,000 950 [Small creek, proposed development by Rennell Sound 


Raney river (trib. Rennell sound): 
628 Falls and rapids 3m. from) 


Development Co, 


THOUL Leer ete aa ecto dare tas Small | 450 450 |Small creek, proposed development by Rennell Sound 


’ Twin river (trib. Rennell sound) : 
628 Falls and rapids }m. from 


Development Co. 


OCW AN Sch GOPOC OE See a Small | 500 300 |Small Creek, proposed development by Rennell Sound 


Development Co. 


*See Description of Power Tables. 


{See Annual Report Minister of Mines, British Columbia, for 1912, p. 100. 


§Estimated by company. 


CHAPTER XIV 


Mackenzie River and Tributaries—Topography and Power 
Site Tables 


HE great Mackenzie river, named after the intrepid explorer, Sir Alex- 
ander Mackenzie, ranks among the first dozen rivers of the world, and, 

on the North American continent, is second only to the Mississippi. The 
Mackenzie river drains a watershed of about 680,000 square miles. Two of 


its chief tributaries, the Liard and the Peace, drain a large portion of northern 


British Columbia, and, together with the upper waters of the Hay river, 
constitute, for the purposes of this report, District No. V. The area of British 


Columbia which contributes waters to the Arctic ocean is about 106,800 square 


miles. The Liard drains about 98,000 square miles, of which some 53,000 
square miles is in British Columbia. The Peace drains about 110,000 square 
miles, of which 43,900 square miles lie west of the inter-provincial boundary. 


This district may be discussed under two main sub-divisions, one, the area 
east of the Rocky mountains, which includes the well-known Peace River dis- 
trict ; the other, that lying west of the Rocky mountains, which includes the 
valleys of the Parsnip and Finlay and their southerly tributaries, also the 
Liard and its tributaries farther north. The part east of the Rocky mountains 
is.an almost level plateau with a slight dip to the valleys of the Peace and 
Smoky rivers. Owing to the depths of the valleys below the general level of 
the plain the conditions for drainage are excellent. The country is largely 
prairie and poplar copse, and the soil is good. The Peace River district prob- 
ably comprises the largest consolidated area of agricultural land in British 
Columbia. The climate is favourable and resembles that of Alberta west of 
Edmonton. In summer the longer day compensates for the high latitude. 
The winters are more severe than farther south. For detailed description of 
this district, the reader is referred to the various Geological reports and 
accounts of travels in this district. (See Bibliography.) 


In a country so comparatively level, water-powers are naturally not 
abundant. The only large power known is that on the Peace river, commonly 
referred to as the Peace River cafion. The difference in elevation between the 
upper and lower ends of the cafion has not been ascertained by levelling, but a 
careful measurement by Mr. Leo G. Denis, of the Commission of Conservation, 


with an aneroid, indicates a difference in level of 225 feet in a distance of 18% - 


miles. The cafion is in the form of a horseshoe bend, the portage across being 
about 11 miles. Mr. Denis states that : 
“The descent of the water in the cafion is fairly uniform, except near the 


head, where there is a fall of approximately 25 feet in one-half mile. This 
latter descent is concentrated at two chutes over ledges; one is situated at the 


head of the cafion and the other one-half mile below, with rapids intervening. | 


\ 


“MACKENZIE RIVER—TOPOGRAPHY 299 


The narrowest point in the cafion occurs at its head, where the distance from 


bank to bank is only 200 feet.’’* 


The cafion constitutes a power possibility of considerable magnitude and 
may some day supply the light and power needs ofa large portion of the Peace 
River district. No particulars are as yet ascertainable of any other large 
water-powers in British Columbia east of the Rockies. No doubt there are 
several streams rising on the eastern slopes which may yield powers, but, at 
present, much of this country remains unexplored.t The precipitation on the 
eastern flanks of the mountains in this district, though sufficient for agriculture, 
is not heavy. 


The district west of the Rocky mountains, for the most part, is very 


‘mountainous. The Parsnip, Finlay and Kachika rivers occupy here the con- 


tinuation of the Intermontane valley, the Parsnip and Finlay at their junction 
forming the Peace river. The continuity of the west wall of the great valley 
is broken near the Parsnip, while, to the north, the range re-forms and is known 
as the Cassiar mountains. The following are the chief streams of this district 
and, a brief description of their characteristics, so far as known. 


The Parsnip rises near the headwaters of Bad river, a tribu- 
Parsnip River tary of the McGregor river. This stream was first ascended 

by Sir Alexander Mackenzie in 1793. He missed the other 
branch of the Parsnip, Pack river, which, by way of Giscome portage, forms a 
much travelled route and offers a very much easier passage to the Fraser river. 
From Mackenzie’s description the Parsnip probably rises in true glaciers 
among high mountains. Below its junction with the Pack river, however, it 
flows smoothly between low banks through generally level country. In places 
the banks rise to a height of 80 to 100 feet, showing steep slopes, composed of 
sand, clay and gravel. For some 10 or 15 miles, midway between the mouth 


of the Pack and the Nation, the channel is much cut up by islands and sloughs. 


Most of these are dry at low water and large timber jams generally occur where 
they branch off from the main stream. Reports respecting its agricultural 
possibilities differ considerably, yet the country bordering the upper Parsnip 
is not considered of great agricultural value, as it consists largely of gravel 
terraces covered with small growth. 


*Water Powers of Manitoba, Saskatchewan and Alberta, by Leo G. Denis and J. B. Challies, 
Commission of Conservation, Ottawa, 1916, p. 239. See, also, Report of Geological Survey of 
Canada for 1875-76, p. 47 ; estimate of fall from the upper to the lower end of cafion given as 270 
feet based on several barometric (aneroid) observations. Also, Canada on the Pacific, by Charles 
Horetzky, Montreal, 1874, pp. 61 and 239 ; difference between head and foot of cafion, result of 
careful aneroid measurement, given as 240 feet. For other descriptions of cafion, see Voyages 
from Montreal through the Continent of North America, by Alexander Mackenzie, London, 1801, 
pp, 167-180 ; referring to this portage, Sir Alexander Mackenzie, on page 392, says: ‘‘We soon 
after came to the carrying place called the Portage de la Montagne de Roche .. .” Consult 
also, Peace River, a Canoe Voyage from Hudson’s Bay to the Pacific, by the late Sir George Simp- 
son in 1828; Journal of the late Chief Factor, Archibald McDonald; Edited with notes by 
Malcolm McLeod, Ottawa, 1872; See pp. 19 and 88; Also, see Wild North Land, Captain 
Butler, Chapter xxi, p. 249, and New Rivers of the North, Hulbert Footner, New York, 1912, 
pp. 123 et seq. 

tSee “Exploration Survey in Peace River District and North of the Peace River Block,” in 


_ Annual Report of Minister of Lands, British Columbia, for 1914, pp. D90-D95 ; also for 1915, 


‘pp. B117. et seq. 
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The Parsnip river, besides Pack river, has two other important tributaries 
the Nation and Misinichinka. The last named leads to Pine River pass. The 
lower portion of the Misinichinka is tortuous and not very rapid, with swampy 
flats covered with black spruce and other lowland growths on the inner sides 
of its bends. The opposite side is usually formed of the scarped edge of a 
gravelly terrace, these terraces being covered with western scrub pine of small 
size. There is no water-power on the river below the point at which the trail 


leaves the river to follow up the Atunatche. Above the Atunatche the Misin- . 


ichinka is a mountain stream. 
The main valley of the Nation extends east and west for about 
Nation River 60 miles. With its numerous tributaries, it drains a very ex- 
tensive area, much of which is available for agriculture and 
can be cleared at relatively low cost. The width of the valley varies con- 
siderably. Indications are that, until comparatively recently, the district was 
heavily timbered. Large areas have been reforested, leaving strips of the 
original coniferous growth, principally along the shores of the lakes and in 
patches on the surrounding mountains and hills. Spruce predominates, with 
a generous proportion of lodgepole pine and some balsam. The general eleva- 
tion of the plateau is about 2,500 feet, or about 100 feet above the Nation 
lakes. Excellent and well distributed water supplies exist, but, as a rule, the 
creeks are not adapted for the economical development of water-power. The 
main stream, from its mouth to the lakes, has not been examined for water- 
powers. There are said to be some rapids and a cafion, but it is not known 
whether either is suitable for development. 


Between latitude 56° and 58° N., the great Intermontane 
Finlay River valley is traversed by the Finlay river. The valley is six to eight 
miles in breadth and contains much good land, which is flat- 
like up to the mountain ranges, paralleling the valley. Originally, it was. 
heavily timbered, spruce predominating. Large areas have, however, been 
burnt and reforested with lodgepole pine, poplar, willows and some birch. 
The region of the Finlay and its branches is characterized throughout by 
its mountainous character, and, with the exception of the narrow flats border- 
ing the main stream, no plains of any magnitude are known. The eastern 
tributaries drain the western slope of the Rocky mountains proper. The 
western branches head in a confused medley of mountain ranges with a fairly 
uniform height of about 4,000 feet above the valleys, and lying to the east of 
the Tatla lake and its feeders. ‘They may be regarded as the southern exten- 
sion of the Cassiar range. Commenting on the mountainous character of this 
part of the province, Mr. R. G. McConnell says: ‘‘The most notable feature 
of the country in the latitude of the Omineca and Finlay rivers, or from 
latitude 55° 30’ to latitude 57° or beyond, is its universal mountainous char- 
acter. In this latitude, the whole country, from the eastern edge of the Rocky 
mountains westward to the Pacific ocean, is destitute of plains of any con- 
siderable extent and, with the exceptions of the breaks where the region is. 
crossed by the valleys mentioned above, is covered with a succession of moun- 
tains and mountain ranges varying in height from 3,000 to 5,000 feet above: 
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the valleys. In no other part of British Columbia is the country so persistently 


mountainous across the whole Cordilleran belt.’’* 

The Finlay river, named after John Finlay, who ascended it in 1824 
in the interests’ of the North West Company, is much larger than the 
Parsnip, and may be regarded as the upper portion of the Peace. It 
is 310 miles long and, in the navigable portion, averages 250 yards in 
width. Except in passing through Deserter cafion, the river is easily 
navigable for 140 miles above its mouth. It is continually changing 
its channel—in many cases there are several channels and long sloughs 
which extend for miles. Large piles of driftwood are a characteristic feature. 
For 15 miles above the mouth of the Ospika the current is slack, elsewhere it 
would average, say, three miles per hour, and seldom exceeds five miles an 
hour. From the mouth to Deserter cafion, 90 miles, there are no rapids, and 
navigation by light-draught steamers would be comparatively easy at all 
stages of the water. Farther up, it is interrupted by a long succession of 
cafions and rapids. Its branches interlock with tributaries of the Skeena, the 


Stikine and the Liard, and low passes through the mountains from one basin 


to another are not uncommon. 
Deserter cafion is about one-half mile long, through hard conglomerate 
and sandstone, and, at its narrowest part, scarcely exceeds 150 feet in width. 


' The walls are not very high, except at the lower end, where there is a steep 


cliff. The channel is crooked and interrupted by several bad rips. At certain 
stages the cafion can be run, but its navigation is dangerous. A good portage 
track has been cut out on its west bank. For nearly 50 miles above Deserter 
cafion the main stream continues to occupy the great Intermontane valley, but 
above its junction with the Tochieca it breaks through the range bordering the 
west side of the valley. Twelve miles above this gap its navigation, except at 
very low water, is stopped by the Long cafion. For five miles the river is a suc- 
cession of cafions, rips and rapids and frequently narrows to less than 100 feet. 
The Finlay risesin Thutadelake. For the first four miles after leaving Thutade 
lake it flows in a cafion, which ends in a fall with a drop of 50 to 60 feet with 
swift water above and below. (See Plate 34.) 


Omineca river came into prominence in 1868 by the discovery 
Omineca River of gold on one of its tributaries. Miners flocked into the 
country, and for some time the population was estimated at 
1,200 to 1,500. It reached its zenith about 1879, but as the yield of the creeks 
became exhausted the enterprise has gradually declined. The Omineca joins 
the Finlay from the west about 15 miles above its mouth, and is by far its 


largest tributary, apparently carrying about one-fifth of the water of the main 


stream. From its mouth to the Black cafion, a distance of about five miles, 
the current is extremely swift and the river shallow, the slope of the stream 
exceeding 10 feet per mile. Numerous gravel bars and islands, covered in 
places by huge drift piles, obstruct the course of the stream, dividing it into 
several channels. 


*“Report on an Exploration of the Finlay and Omineca Rivers,” by R. G. McConnell, 


B.A., Report of the Geological Survey of Canada, 1894—Vol. VII, p. 13 c. 
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The Black -cafion is about one-half mile in length and varies in width from 
100 to 200 feet. Its walls are usually vertical and in places exceed 150 feet in 
height: This cafion is said to be easily navigable by canoe at low water but 

impossible to navigate at flood. From the Black cafion to a point nine miles 
above the Little cafion, a distance of about 30 miles, the river has a grade of 
about 12 feet per mile, the difference in elevation being about 370 feet. From 
the head of the rapid water to Germansen landing, a distance of 12 miles, with 
the exception of a few small ripples the current is easy, from two to three miles 
an hour. Slack current continues nearly to New Hogem, a distance, measured 
along the valley, of about 23 miles. The river by its tortuous channel is con- 
siderably more. Above New Hogem the river enters a granite area and a rapid 
current is again encountered. 

The character of the country through which the Omineca flows, with the 
exception of a few miles at its mouth, is everywhere mountainous. The valleys 
and the lower slopes of the ranges are, as a rule, densely timbered with ever- 
greens so prevalent inthe north. The timber line in this region seldom ascends 
beyond an elevation of 5,200 feet. The Omineca has one large tributary, the 
Mesilinka, a swift river with many rapids, and one cafion—Dog cafion—a mile 
from the mouth. ‘Tributary to this is Tutizeka river, on which a water-power 
possibility is reported below Tutizeka lake. Another large tributary of the 
Finlay river is the Ingenika river, but recently investigated. This river rises 
near the headwaters of the Finlay, its source being within a mile of a small 
creek which flows into Thutade lake, which is the source of the main Finlay 
river. The Ingenika river has a length of over 150 miles and several tributaries, 
of which the most important is the McConnell creek. The main stream has 

been ascended from its mouth, which is 80 miles above the junction of the 
Parsnip and Peace rivers, for about 100 miles ; above that point the bed of the 
stream becomes too rough even for canoes. (See Plate 34.) 

The water-power possibilities of the country drained by the tributaries of 
the Mackenzie river may be said to be practically unknown. The sparse 
information available has been culled from reports by various explorers and 
surveyors, the best being the accounts contained in the reports of the Geological 
Survey of Canada. The character of the main streams is fairly well known, 
‘though, where a cafion occurs, it is seldom possible to determine from the 
reports whether it would form a suitable dam-site. The available possible heads 
have not been measured. There is little doubt, however, that in:a country 
‘with the above described characteristics, there must be a large number of 
streams on which water-powers might be developed. Some of these have 
already been utilized for mining purposes, and no doubt, with greater trans- 
portation facilities and consequent settlement, others will be brought into 
beneficial use. At present much of this country, especially in-so-far as its 
water-power possibilities are concerned, is unexplored. 


The Liard river rises in the Yukon district and flows south into 
British Columbia just above its confluence with the Dease. 
3 It then flows through the province for a distance of 270 miles, 
‘and, after passing through the -Rocky mountains, turns northward again 


Liard River 


yo aes 2 
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to join the Mackenzie river, of which it is one of the’ chief tributaries 


Rising in: the elevated country to the west of the Rocky mountains; 
the Liard river falls rapidly toward the east, the difference in elevation 
between the mouth of the Dease river and the Mackenzie being no less 
than 1,650 feet, of which over 1,000 feet occurs in 200 miles of the river 
in British Columbia. It is characterized nearly everywhere by impetuous 
currents, by dangerous rapids and by narrow whirlpool-filled cafions. The 
descent of the river is greatest and its rapids most numerous. while passing 
through, and for some distance on each side of, the Rocky mountains. - The 
Liard river was used for a number of years as a trading route to the Yukon, 
but, owing both to the expense incurred in overcoming the great length of 
difficult navigation and to the number of lives lost, the trade was found un- 
profitable and most of the posts were abandoned. The Liard has also been 
used to some extent by prospectors and miners. ‘The discoverers of the Cassiar 
gold fields, Messrs. McCullough and Thibert, ascended it from Fort Simpson 
to the mouth of the Dease in 1871-72. The best description of the Lower. 
Liard is given in the Report of the Geological Survey of Canada, Vol, IV., 1888-89; 
pages 33-50D. From the standpoint of navigation, the bad portion of the 
river starts just above the Little cafion, which is about 24 miles below the 
mouth of the Dease and 12 miles below the bend, and is a succession of rapids, 
whirlpools and narrow cafions with occasional stretches of quiet water, until 
the river narrows at Hellgate. Starting at the Little cafion and proceeding 
downstream, the following are the chief rapids and cafions—how far they 
would lend themselves to power development is not known, but probably 
diversion or other dams could be built at a number of points should mining or 
other developments create sufficient demand for power. 

Little canon, 24 miles below Dease river, half a mile long, narrowest spot 200 
feet wide ; banks of dark shales. Second narrows and whirlpools, three miles 


‘below Little cafion; banks of shales and sandstones, contracting to 100 feet. 


Short canon, about 30 miles below Little cafion, 100 yards long, precipitous lime- 
stone cliffs 150 feet apart ; navigable. Cranberry rapids, about six miles below 
Short cafion, one and one-half miles rough water; bed of stream filled with huge 
angular masses of rock ; rapid in two sections with comparatively quiet water 
between; rocks of shales, sandstones and conglomerate, similar to Little cafion. 
Mountain Portage rapids, about eight miles below Cranberry rapids, one 
of the worst rapids ; river falls over band of shales. Three contractions and 
rapids between Mountain Portage rapids and Whirlpool canon, four miles 
below Mountain Portage rapids. Rapids at Portage Bralé, five miles below 
Whirlpool cafion ; portage two miles long, at lower end, river is narrowly con- 
fined between high vertical limestone cliffs. Devil portage, about 100 miles 
below Little cafion. ‘The river at this point makes a great bend to northeast, 
along which is a succession of rapids and cafions. At the elbow of the bend a 
large fall is reported ; at the lower end of the bend the river is reduced to 
scarcely 150 feet wide. Immediately below the contracted part is a large 
eddy and the river expands at once to over one-half mile in width. The portage 
across is four miles and climbs over a ridge fully 1,000 feet high. Grand canon 


a 
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of the Liard, 30 or 40 miles long, is really a succession of short cafions, with 
expanded basins between, filled with eddying currents. It can be run at low 
water but is very dangerous at flood stages, necessitating several portages. 
Rapids of the Drowned, forming part of Grand cafion. Canon below Hell- 


gate, one mile long, 150 yards wide ; river flows easily between vertical banks 


300 feet high. This is the last cafion on the river. 

The most important tributaries of the Liard river are : Dease river, a 
navigable stream and a well-known route of travel from the headwaters of the 
Stikine to the interior ; the Kachika, which is the most northerly of the British 
Columbia rivers occupying the Intermontane valley, and draining, besides, a 
large area of country, much of which is undeveloped ; and the Fort Nelson 
river, a sluggish stream, about which practically nothing has been published. 
At Fort Nelson, 100 miles above its mouth, some farming is done, and potatoes 
and other vegetables are grown without difficulty. The country has con- 
siderable timber. There is no information available respecting any water- 
powers on the main stream. Its tributary, the Sikanni river, has a series of 
rapids and falls about 40 miles above its mouth ; higher up, the valley re- 
sembles a deep cafion with sides rising precipitously 1,200 to 1,400 feet and 
terminating in sandstone cliffs. 
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Plate 34 


Photo. Courlesy Mr. W. F. Robertson 
INGENIKA RIVER FALLS, TWO MILES BELOW McCONNELL CREEK 
Tributary to Finlay river. 
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FINLAY RIVER FALLS, FOUR MILES BELOW OUTLET OF THUTADE LAKE 
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Tributaries to the Mackenzie River—District No. V 


Area of | Select- 


NAME OF STREAM water- | ed yeah 
AND shed in | head ee 3 REMARKS 
SrrvaTIon or PowER SITE square} in Creer 
. miles* | feet* | POWer 

Ubiard Tivert. 2... i... ts wee 98,000x : 4 roa) ; 

629 Rapids, falls and cafions..... 34,000§ The Liard river runs for many miles in cafion with numer- 
ous rapids and small falls. Several portages are neces- 
sary ; one, ‘Devil portage,’ at a sharp bend, is 4m. 
long. 

Dease river..... MAF eis wreiaayeiers 6,000x Is navigable from Dease lake to Liard river. Descends 


"Peace river : 
630 Peace River cafion:......... 28,500 


Pine river : 
631 Cafion 4m. above lower forks} Un- 


nown! 
632 Rapids near summit........ Un- 
, ; known 
Nation river (trib. to Parsnip) : 
633 Cafion 15m. above mouth...| 2,250 
McLeod river : 
634 Falls 14m. below War (Long) 
Rakcehae etic tee heute es 150 
Finlay river : 
635 Deserter cafion............. 17,000x 
? 67,00 
636 Long cafion (about 15m. 
above Kwadacha river)....| 2,900 
GaveuCascade Cafion:. «sas. s% «ss 2,700 
638 . Reef cafion (below Fishing 
lakes) Rasnes aptcrciv ston suse. 5 2,000 
639 Cafion and falls below Thu- 
bacleslake cesses ce cance lets 500 
Omineca river : 
640 Black cafion near mouth’ ...} 5,000 
Mesilinka river : 
641 Cajfion lm.from mouth...... 1,600x 


Tutizica river (trib. Mesilinka) : 
642 , Falls 3m. below Tutizica lake | Un- 
known 


Ingenika river (trib. Finlay) : 
643 Cafion 75m. above mouth.... 


120 


4-5 ft. per mile with several small rapids. 


Cafion about 18}m. long; total fall about 225 ft. || 


Cafion 3m. long ; banks are steep slopes or cliffs of sand 
stone and shale, rising about 100 ft. above river. 
River said to fall 200 ft. in 54m. 


Cafion reported 15m. above mouth ; above cafion, rive 
is navigable to Nation lakes. 2 


Series of falls, totalling 120 ft. over ledge of diorite rock. 
Storage in Carp and War (Long) lakes. 


Only considerable obstacle to navigation in 175m. above 
mouth. Cafion is about Im. long, through conglomer- 
ate ; walls, 160 ft. wide at head, vary in height up to 
130 ft. at lower end. Navigable with difficulty at low 
water by canoe and at high stages by stern-wheelers. * 


Cajion 5m. long through schist ; numerous rapids, grade 
increases towards upper end and river is unnavigable. 
Above cajion, for 5 miles is a swift, shallow stream 
averaging 150 yards in width. 3 


Cafion with shallow rocky rapids ; at one point, a 25 ft. 
fall in short distance in cascades ; several other bad 
rapids. Cafion at head 100 ft. wide. Total length 
of gorge 5{m., maximum depth 700 ft.3 


Cafion 23m. long; vertical cliffs 60 to 80 ft. high; 
minimum width 130 ft., series of diagonal reefs extend 
nearly across river. 3 


Below lake, river is in cafion for 4m. ; at lower end, fall 
of 50 to 60 ft. with swift water above and below ; 
numerous rapids further down stream. 4 


Cafion 3m. long, 100 to 200 ft. wide; walls nearly ver- 
tical, maximum height over 150 ft. Fall from head of 
swift portion to mouth is about 425 ft. in about 35m. 


Reported to have several rapids, but only one cafion 1m. 
from confluence with Omineca. 


Direct fall of 15 ft., 10 ft. in 2,000 ft. rapids above, 15 ft. 
in 1m. rapids to small lake below. Rocky banks 80 ft. 
high above head of cafion. River 70 ft. wide at cafion. 
Storage in Tutizica lake. 


Cafion 300 ft. long ; at lower end fall of 15 ft. in chute, 
through gap 25 ft. wide below cafion; grade of river 
is high for some miles below. 3 


*See,' Description of Power Tables 


' FAfgood description of the Liard river will be found in Report of the Geological Survey of Canada, Vol. IV, Part D, pp. 33- 
50. The river is navigable from near its mouth for about 300 miles to Hellgate, the entrance to the bad part 
of the river. Above this are numerous cafions and rapids. The most noteworthy, in the order in which they 


occur, are: Rapids of the Drowned ; 


Grand cafion, really a series of short cafions; Devil portage, a 4m. 


portage over a ridge 1,000 ft. high, the river flowing in a narrow cafion round the bend; Portage Brule ; Whirlpool 
cafion; Mountain Portage rapids; Cranberry Portage rapids; Little cafion. 

§Drainage area above confluence of Coal river, including Kachika river. d 

|For description see Report of the Geological Survey of Canada, 1875-76, p. 46, also Wild North Land, Capt. Butler, p. 249, 
also Voyages from Montreal through the Continent of North America, by Alexander Mackenzie. London, 1801, pp. 
167-180 and 392; also, Canada on the Pacific, by Charles Horetzky. Montreal, 1874, pp. 61 and 239. 


1Probably about 1,400 sq. miles. 


See Annual Report of Minister of Lands, British Columbia, for 1914, p. D72. 
See Annual Report of Minister of Lands, British Columbia, for 1914, p, D84 et seq. " 4 
{See Annual Report of Minister of Mines, British Columbia, for 1908, p. 74. Another report gives height of fall as 


180 ft. 


§See ‘‘ Exploration of Finlay and Omineca Rivers,’’ Report of the Geological Survey of Canada, Vol. VII. 1894, Sec. C, 
p. 7, etc.; also Wild North Land, Captain Butler, chapter XXIII, p. 279. 


xApproximate drainage area above mouth. 
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CHAPTER XV 


Stream Flow Data 


LTHOUGH, in connection with early mining activities, the province of 

British Columbia was concerned with the apportionment of the waters . 

of some of the provincial streams, no systematic study of stream flow was 
prosecuted by government agencies prior to 1911. 

The Commission of Conservation, having, in 1910, completed its general 
investigation respecting the water-powers of eastern Canada, decided to com- 
mence, in the following year, a special investigation of the water-power re- 
sources of British Columbia and of the Prairie Provinces. ; 

In May, 1911, the Department of the Interior inaugurated the Railway 
Belt Hydrographic Survey, with headquarters for field work at Kamloops, 
B,C: 

In August, 1911, the Commission of Conservation commenced its field 
investigation in British Columbia. ‘The Premier and the Minister of Lands. — 
expressed themselves as desirous of furthering the work, and gave assurance 
that every possible assistance would be given. Subsequently, the Province 
appropriated funds to assist in the field work. 

In connection with irrigation, -especially in the ‘dry belt’, many problems 
and disputes connected with the use and apportionment of the waters of various 
streams had arisen. It became necessary, therefore, for the officers of the newly 
constituted Railway Belt Hydrographic Survey to devote their efforts first 
to the clearing up of this complex situation. ‘They, therefore, for a time, 
confined their attention to these irrigation problems. 

In inaugurating the Railway Belt Survey, the hydrographic methods in 
use by the Water Resources Branch of the United States Geological Survey 
were adopted, and one of their expert hydrographers, Mr. C. R. Adams, was 
engaged for a period of three months to direct the initiation of the work. ~ . 

Mr. P. A. Carson, formerly Chief Engineer of the Railway Belt Survey, 
and his staff of engineers deserve great credit for their good prosecution, of 
the work, as well as for the zeal displayed in coping with the many difficulties 
inherent to territory such as they had to canvass. Mr. R. G. Swan is at 
present Chief Engineer of the Survey, with headquarters at Vancouver, and 
to him and his able staff the Commission of Conservation is indebted for the 
collection of much of the stream flow data published in this report, and also 
for special assistance rendered in connection therewith. 


ctu satontet The work of the Kamloops office was diligently prosecuted 
Water Assets during 1912. Meantime the British Columbia Government, 

largely through the efforts of Hon. W. R. Ross, the former 
Minister of Lands, had commenced an investigation of the water assets of 
the province, including their administration, and also of the status of the 
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thousands of licenses and grants which had been made for the use of water. 
This latter, in itself, was a very heavy undertaking. In connection with its 

_ investigations, the Provincial Government, in 1912, also commenced gather- 
ing stream flow data. As there was then no co-operation between the Domin- 
ion and Provincial officials, some overlapping of effort resulted. In 1913) 
as an outcome of the transfer of the administration of the waters of the Rail- 
way Belt to the province, the stream-flow measurement work of the Rail- 
way Belt Hydrographic Survey and that of the Provincial Water Rights 
Branch were merged, being undertaken by the former organization, under 
the new title of the British Columbia Hydrographic Survey. Its headquarters 
‘were moved to Vancouver, and subsequently branches were established through- 
out the province. This merging of activities placed systematic and con- 
tinuous stream gauging ona firm basis and, to a great extent, relieved the 
engineers of the Provincial Branch from hydrographic work on the main 
‘streams, leaving them free to devote their energies to other investigation and 
administrative work. Recently, the title of the British Columbia Hydro- 
graphic Survey was changed to The British Columbia Hydrometric Survey. 
An historical survey, covering the steps through which the stream flow in- 
vestigations of the province have reached their present Status, is presented in 
-the Dominion Water Power Branch Water Resources Papers, and also in the 
Annual Reports of the Provincial Water Rights Branch.* 

The Dominion Water Power Branch, under the superintendence of Mr. 
J. B. Challies, now conducts, through the British Columbia Hydrometric 
Survey, the stream-flow investigations in British Columbia, and furnishes 
copies of its records to the Provincial Government. 

Inasmuch as the Commission of Conservation had first commenced the 
general collection of water-power data in British Columbia, and as the newly- 
established office at Kamloops had its hands more than full with gathering 
the needed data respecting irrigation conditions, it was arranged, through the 
courtesy of the late Mr. R. E. Young and Mr. J. B. Challies, that the Com- 

_ mission would be furnished with such hydrographic data as would be service- 
able in connection with water-power studies ; also, with any information re- 
lating to water-power sites gathered in the course of the Survey’s work. These 

data have been supplied, and are included in this report. The various 
courtesies extended in connection with the supplying of this valuable material 
is highly appreciated by the Commission. 

The Hydrometric Survey hopes, later, to include the streams in the more 
northerly parts of the province, but up to the present, with the exception of 
certain special studies, they have had to confine their attention to the more 
southerly part, and more particularly to the ‘dry belt,’ where the demands re- 
Specting irrigation have been so urgent. 

The Provincial Water Rights Branch has, itself, also undertaken certain 
Stream flow investigation work. The results of its operations are published 
in the Annual Reports of the Minister of Lands, British Columbia, and in special 


_ “Consult Water Resources Paper No. 1, pp. 17 to 37; also Annual Report of the Water Rights 
Branch of the Department of Lands, British Columbia, for 1913, p. 5. 
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publications issued by the branch itself. For list of publications, consult the 
Bibliography. 

In addition to the hydrological data already referred to, a number of 
valuable records have been obtained by private and other effort ; where avail- 
able, summaries of these data are presented in this report. These records are 
as follows : 

Gauge heights of the Fraser river, recorded by officers of the Department 
of Public Works, Canada, at Chilliwack, Mission and Sumas. The record 
at Chilliwack commences in 1906 and, except at low stages when the water 
drops below .the point where the gauge can be read, is continuous. Unfor- 
tunately, there is a deposit of silt around the foot of the gauge, which becomes 
dry below certain stages. There appears to be a certain relationship mani- 
fested between the gauge heights at Chilliwack and those recorded at Hope in 
the year 1912-1915. If relationship can be established it would be possible to 
make an approximate estimate of the flow of the Fraser river for the period 
covered by the Chilliwack records. 


Hydrographic studies have been made by various private companies, such 
as by the British Columbia Electric Railway Co., or subsidiary companies, at 
lakes Buntzen and Coquitlam, and at Jordan river, V.1.; by the Western Canada 
Power Company, on Stave river; by the West Kootenay Power and Light Co., 
at Bonnington falls, on Kootenay river—for gauge heights see Water Resources — 
Paper No. t4—(a summary of revised data is given in this report); and by the © 
Powell River Co., which possesses a record of the height of Powell lake since the ~ 
year 1912, and of the waste water flowing over thedam. ‘There arealso hydro- 
logical studies made by certain irrigation companies. 


Hydrological research has also been prosecuted by engineers and power 
companies in connection with various projects for municipal water supply, or 
proposed power developments, some of which have already been carried out. 
There are, for example, the Couteau Power Company’s records of runoff, tem- — 
perature and precipitation on Shuswap river at Couteau falls. These data 
have been made available through the courtesy of the company’s consulting 
engineer, Mr. A. R. Mackenzie, and are published in the tables of stream 
flow data (No. 99). See also Plate J. Messrs. DuCane, Dutcher & Co., consult- 
ing engineers, secured data in connection with the development on the Barriére 
river for the city of Kamloops; and Messrs. Anderson & Warden, consulting 
engineers, Vancouver, have taken records at Jones lake for the British Colum- 
bia Electric Railway Co. The Campbell River Power Co. has records from 
several gauges on Campbellriver, V.I. These gauges have since been rated by 
the B. C. Hydrometric Survey, and revised data will be found in the tables of 
stream flow. The Quesnel Hydraulic Gold Mining Co. has made certain 
studies of runoff incident to the construction of its placer mining plant in the 
Cariboo district ; Messrs. Ritchie, Agnew & Co., consulting engineers, have 
made some valuable runoff studies in connection with suggested power develop- 
ments on the Falls and Khatada rivers, in the vicinity of Prince Rupert. There 
are also certain records of lake levels taken by the Canadian Pacific Railway — 


ete ye he LO Wid DAS A= UINWIRIOMD UW Cer TO:N 309 


- Lake and River Service. Some of these, made available through the courtesy 
of Superintendent Captain Gore, are published in this report. 


Description of Stream Flow Data 


* Within the space allotted to stream flow data is included a concise sum- 
mary of all the more important reliable records available. From the various 
data it was necessary to make a selection, and hence those most useful for 
water-power considerations are presented, while those of the smaller ‘irrigation’ 
streams, together with those which, for cause, were considered unreliable, have 
been omitted. The data which follow include records from about 130 stations in 

British Columbia, and from 10 in the adjacent states of Washington, Idaho 
and Montana. 

When not otherwise indicated, the stream flow records for the British 
Columbia stations have been summarized from data supplied by the British 
Columbia Hydrometric Survey of the Dominion Water Power Branch. The 
data for the stations in the United States have been supplied by the Water 

_ Resources Branch of the United States Geological Survey. 


Arrangement of Tables—The tables of stream flow data are arranged alpha- 
betically, and also numbered to correspond with a reference number given 
in ‘List of streams in British Columbia for which stream flow data are avail- 
able.’ This list also indicates the district in which the stream is situated. 
This permits ready reference to the data for any particular district. The 
summarized data for each station consist of a description of gauging station, 
discharge measurements and monthly summaries.* The drainage area in 
Square miles appears at the top of each record. 


Description of Gauging Station—These descriptions are based on those 
supplied by the British Columbia Hydrometric Survey, but have been con- 
densed and adapted to meet the essential requirements of the data in the form 
here presented. An effort has been made to have the descriptions, as supplied 
for individual years, so combined as to be applicable to the record as a whole. 

The accuracy of the results is sometimes indicated by the use of the letters 
‘A’, ‘B’, ‘C’, and ‘D.’ These letters have the same significance as when 
used by the B. C. Hydrometric Survey in their Water Resources Papers, and by 
the United States Geological Survey ia their Water Supply Papers, namely. ‘A’ 
indicates that the mean monthly flow in probably accurate within 5 per cent ; 
‘B’, within 10 per cent ; ‘C’, within 15 per cent ; and ‘D’, within 25 per cent. 

_ It should be clearly understood that all such references to accuracy refer only 
to the mean monthly discharges, not to the maximum or minimum, nor to 
that for any one day. 

Note 


In the description of gauging station, under the sub-heading ‘Accuracy,’ 
there frequently appears a note stating that the monthly summaries, as printed 
below for certain years, embody revisions based on later measurements. 


* For additional data, such as, widths of the various metered sections, daily gauge heights, 
names of hydrographers, etc., refer to the Water Resources Papers, for which, as just stated, there 
is here given an index to stations. 
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Estimates of daily discharge are based on the daily gauge heights and are 


derived from a rating curve based on the available discharge measurements. 
Obviously, the greater the number of satisfactory measurements, the better 
defined the rating curve will be ; but, since it is not always possible to obtain 
in one season sufficient discharge measurements to define satisfactorily the 
rating curve, subsequent revisions may be entailed. Occasionally, later 
measurements reveal the fact that, owing to backwater, ice formation, poor 


' 
\ 
: 


metering section or other causes, it is impossible to obtain a satisfactory — 


rating curve at the selected station. As data and deductions of the B. C. 
Hydrometric Survey are published annually, it not infrequently happens that 
estimates based on earlier data have to be revised in the light of additional 
discharge measurements. Through the courtesy of the B. C. Hydrometric 
Survey, we have been enabled to include most of such revisions up to the end 
of 1916. See also remarks under ‘Drainage Area’ and ‘Discharge Measure- 
ments’ below. 

Drainage Area—The drainage area at the head of the description of each 
station has been used in computing the ‘Discharge in second-feet per square 
mile’, and the resultant ‘Run-off depth in inches on drainage area’, and is the 
area estimated to lie above the gauging station. These areas have been 
checked from the most recent maps. Where these check measurements did 
not materially differ from the estimate of drainage areas made by the B. C. 
Hydrometric Survey, or by other authorities supplying data, or where the 
maps and other information available allowed considerable latitude in deter- 
mining the ‘height of land’ dividing watersheds, the estimates as supplied 
have been published. Where, however, it seemed advisable, revisions have 
been made in drainage areas, and such have been indicated by a note to that 
effect. Such revisions have necessitated the recomputation of the ‘discharge 
in second-feet per square mile’ and ‘run-off depth in inches on drainage area’; 
also of certain totals and means. 


Discharge Measurements—The discharge measurements made at the gaug- 


ing station are here presented. Inasmuch as these constitute the basic data 
for the rating curve and resultant rating table, an appraisement, if so desired, 
may be made respecting the probable accuracy of the rating curve and, infer- 
entially, to some extent, of the accuracy of the monthly summaries derived 
therefrom. An inspection of the discharge measurements reveals their number 


and distribution ; while the maximum and minimum discharges given in the — 


summaries which follow show the extent to which the rating curve has been 
projected above or below the points for which actual discharge measurements 
define its position. 


Monthly Summaries—The column headed ‘Max.’ contains the discharge 
cotresponding to the maximum gauge height recorded during the month ; 


similarly the column headed ‘Min.’ contains the discharge corresponding to : 


the minimum gauge height recorded during the month. The column headed 


‘Mean’ gives the mean of the daily discharges for the month. The column © 


headed ‘Discharge per square mile’ is computed by dividing the mean monthly 
discharge by the estimated drainage area in square miles. The column headed 
‘Run-off depth in inches on drainage area’ is computed by multiplying the 
run-off per square mile by a factor depending upon the number of days in 
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the. month. (See ‘Table of Equivalents’, Appendix I.) The figures given 
in the last two columns are based on the watershed area. (See remarks under 
‘Drainage Area’.) * 


Index to Published Stream Flow Data 


It has been deemed desirable to furnish an ‘Index’ to publications where 
detailed data respecting gauge heights and daily discharges may be found. 
In referring to these publications it must be remembered, however, that, since 
the earlier reports were issued, later data have become available and have 
enabled some revisions to be made in the summaries here published. (See. 
Note, page 309.) 

Those desiring to make detailed study of any particular stream should 
apply for the latest data to the British Columbia Hydrometric Survey (Domin- 
ion Water Power Branch), at Vancouver, B.C., and to the Provincial Water 
Rights Branch, at Victoria, B.C. 


The publications indexed are the Water Resources Papers,{ published, 
by the Dominion Water Power Branch, Department of the Interior, Ottawa. 
The volumes containing data relating to the streams of British Columbia are 
as follows :t 

Water Resources Paper No. 1**—Report of the ‘Railway Belt Hydro- 

graphic Survey for 1911-12,’ by P. A. Carson, Ottawa, 1914. 


Water Resources Paper No. 8—Report of the ‘British Columbia 
Hydrographic Survey for 1913,’ by R. G. Swan, Ottawa, 1915. 


Water Resources Paper No. 14—‘Report of the British Columbia 
Hydrographic Survey for 1914,’ by R. G. Swan, Ottawa, 1915. 


Water Resources Paper No. 18—‘Report of the British Columbia 
Hydrometric Survey for 1915,’ R. G. Swan, Ottawa, 1917. 


Water Resources Paper No. 21—‘Report of the British Columbia 
Hydrometric Survey for 1916,’ R. G. Swan, Ottawa, 1918. 


The following explanation will make the Index clear : 


No.—The numbers in the first column refer, respectively, to the summaries 
of stream flow records published in this report. 


* For records of complete years and for periods of months which are reasonably comparable, 
certain totals and averages are here presented. In certain other instances, it was not deemed 
expedient to record these deductions. 


+ The references to Water Resources Papers do not include Miscellaneous Discharge Measure- 
ments. These will be found grouped together as follows : Water Resources Paper No. 1, pp. 491 
to 494 ; No. 8, p. 291; No. 14, pp. 204, 363 and 530 ; No. 18, pp. 176, 307, 421 and 438 ; also 
No. 21, pp. 132, 282, 351, and 356. Some of these so-called miscellaneous measurements have 
actually been made at regular discharge stations and used in connection with the preparation of 
tating curves. Sometimes, however, gauge heights and derived data of discharge, etc., are not 
published until a year or so later; hence Water Resources Papers subsequently issued should be 

_ consulted. 


tSome stream flow data were published in the Annual Reports of the Minister of Lands, 
British Columbia, for 1912 and 1913. The 1913 report includes the data published in the 1912 
report. Most of these data will be found in greater detail in the Water Resources Papers Nos. I 
and 8. For other important stations, a revised summary for 1912 and 1913 will be found in this 


Report. 


** Water Resources Paper No. 1 contains, on pages 495 to 537, a useful Hydrographic Gazetteer 
of lakes, rivers, creeks and other sources of water supply in, and adjacent to the Railway Belt of 
British Columbia. 
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District—The letters indicate to which main watershed or district the streams 
belong, thus : C—Columbia river and tributaries (except Kootenay 
river); K—Kootenay river and tributaries ; F—Fraser river and tribu- 
taries (except Thompson river) ; T—-Thompson river and tributaries ; 
V.I.—streams on Vancouver island; P.C—streams on Mainland Pacific 
coast (except Fraser river). This column, used in connection with the 
two following, will assist in finding on a map the situation of each stream 
and gauging station. 

Stream—The streams are tabulated in alphabetical order. 


Location of Gauging Statton—On the smaller tributary streams it will be noticed 
that, where there is only one gauging station, as a rule it is situated near 
the mouth. 


Drainage Area—The drainage areas are those above the respective gauging 
stations. See remarks relating to drainage areas under ‘Description of 
Stream Flow Data’. 


Records Available—In this column are given, for the period ending December 
1916,* the years, and first and last months, for which reliable records are 
available. Sometimes, records have only been taken during the irrigation 
season, or during the open period. See under column ‘Remarks’: 


*The last year for which records had been completed at the time this portion of the report 
went to press. 


= 


ee a ee ee 


a 


STREAM FLOW DATA—INDEX 


313 


LIST OF STREAMS IN BRITISH COLUMBIA FOR WHICH STREAM FLOW DATA ARE AVAILABLE 
WITH INDEX TO WATER RESOURCES PAPERS 


(This list does not include some of the smaller streams whose flow has been studied 
in connection with irrigation requirements.) 


Dis- 
No. | trict Stream 
‘1 T |Adamsriver....... 
2} C |Akolkolex river..... 
EMinvay 


river. 


do. 
Anderson river..... 
Ashnola river, trib. 

Similkameen. 


Ga 


Ashcroft. 
Barriére river...... 
Beaver river....... 
Beaver creek...... 
-|Belknap creek...... 
Big Qualicum river. 
Big Sand creek... .. 
Blaeberry river..... 
Bolean creek, 
trib, Salmon. 
Bonaparte river... 
Botanie creek, 
near Lytton. 
Boulder creek, 
near Jones lake. 
Boundary creek.. 
-|Brandt creek....... 
- |Brandywine river, 
trib. Squamish. 
Brash creek, 
trib. Shuswap. 
Bridge river....... 
Bugaboo river...... 
Bullirivere sec rera': 


a>) 
Q 3 48 HaRSSo08 4 asd 


BS 
QQ 


do. 


Buntzen lake. ..... 
Cache creek, 
trib. Bonaparte. 
do. 


Cahilty creek, 
trib. Louis. 
Campbell creek... 


do. 


tO hg kd 
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% 
_ 


- |Campbell river .... 


4 


Canoe creek, 
trib. Shuswap lake 
Cafion creek....... 


ey & 


Cafion creek, 
6m. from Golden. 
- |Capilano creek. .... 


Caribou creek, 

near Burton. 
Carpenter creek. 

do. South Fork. 


Cavuse creek...... 
Celista creek, 

near Shuswap lake 
Chase creek........ 
-|Cheakamus river... 
Chehalis river...... 
V.I. |Chemainus river.... 


‘Tp. 


low HY 


Location of 
gauging station 


Below lake..... 
Wigwam, near 
mouth. 


Alouette (S.Lillooet)|8m. from mouth... 


At lake outlet..... 


O. 
North branch 5m. from mouth. . 


ear mouth 


Barnes creek, near|Above Barnes lake. 


Below power plant. 
4m. from mouth... 
3m. from mouth. . 


‘|See Mesliloet river| tributa ries. 
62 


ag mouth 

8m. from mouth... 
Near Moberly..... 
Near Falkland.... 


5m. from mouth... 


“|5m. below lake ... 


At mouth 


_|Greenwood....... 
See Mesliloet river} tributalries, 


Near mouth 


Above cafion...... 
1m. from mouth... 
Near mouth...... 
Hazelton, near 
mouth, 
3m. above conflu- 
ence of Telkwa. 
PATIOUDLOGS siete sis ees 
Above diversions. . 


Below diversion to 
Hight-mile ck.1 
Im. from mouth... 


_|Barnhart Vale, 


Todds Corners. 
Above Campbell 

Estate diversions 
Outlet, Lower 

Campbell lake. 
Near Salmon Arm. 


Above Heffley lake. 
km. from mouth... 


Above Vancouver 
intake, 6m. from 
mouth. . 

1m. from mouth... 


Near New Denver. 

In flume near San- 
don. 

Near Lillooet 

Near mouth...... 


Near Chase station 
1m. from mouth... 
14m. from mouth.. 
Near mouth 


ee 8 wits, 6, |). Olas w lene 


10 {Oct, 1915-Dec. 1916]:+-]...]-.- 
1,900 |June 1913-NDec. 1916} - 148/168 
190 |June 1912-Dec. 1916 109 305/440 
6251|May 1914-Dec. venieoe 


1915]--- 
4,5001| July to Dec., 1915...]-- 


2,500T| July to Dec., 1915. ..|--- 
7 1906—-Dec. 1913}. 
35 


June 1911—Aug. 1012/1110 i. 

35 |May 1915—Oct., 1916]..-]...|.-- 
20 JAug. 1911-Oct. 1912/115}...]... 
200 |May 1911-Sept. 1915|120/177/210 
200 |May 1911—-Sept. 1912]124 
600t/May 1910-Dec. 1916]...]...|120 
30 |June 1911—-Sept. 1912 

7 \June to Aug., 1914...]--- 213 
50 |June 15 “ Dec. 30,|---]...|442 
64 FA ncarere: Dec. 1916]. --}150} 69 
225 |Aug. to Dec., 1914...|---|...|367 
65 |April 20 to Dec., 1914].--]...|3868 
12 |April 1914-Dec, 1916|..-|...|372 
350 |April 1914-Dec. 1916]...]...]171 
140t|Feb. 1914—Dec. 1916]...]...|281]..- 
100 |June 1911—Oct. 19167|134|...]... 


250 |Mar. 1914-Dec. 1915]. ..|15 
200 |Nov. 1911-June 1915}140} 68) 72 
120 |May 1914—-Dec. 1916 123 


Water Resources 


Drain-| Records available 
age Limiting dates Rae See: Remarks 
area (see remarks) 1 | 8 |14)18) 21 
sq. miles pg pg .|P9 .| pg - 
1,160¢|July 1911-Dec. 1916] 77 163 270|226|201 
105 |May 1913-Dec. 1916]. . .|295/431/351/311 
100 |Oct. 1911—Dec. 1915/322/135/108}103)... 
100 |Jan. to Dec., 1916. 61 
20 |Oct. 1911—Dec. 1913 317 110]. Nese | \enete liateye 
200 |April 9 to Sent. 30, 12 allen Sc pes 
480 |June 1914—-Dec. 1916 wea .|275|.. .|208 
38 |April 1912-Oct. 1916] 86]166/327|274/244|Irrig. stream. 
350{|Mar. 1915—-Dec. 1916].--]...]..- 179}139 
400 |May 1913-Dec. 1914]. +}800 434]. Open seasons. 
83 |June 1915—-Nov. 1916}---]...|..- 75|246|Small stream. 
Mar. 1913-Dec. 1916]---|...|117}142] 97 r 
40 |May 1914—Oct. 1916]...|... 523/416/332|[rrig. seasons. 
325 | April 1912—-Nov. 1915] 88/303]/437|353]. . .| Open seasons. 
80 |May 1911-Sept. 1916} 92)169/207|179}143 
2,000 |June 1911-Dec. 1916] 100)172|330/277/250 . 
20t/Sept. 1911—Sept. 1912]106),..]...]...]..- Irrig. stream. 
April 1913—Dec. 1916]---| 58] 61] 65] 31 
125 |May 1913-Dec. 1916]---|. . .|278)228)207 
May 1915-Sept. 1916]---]...]-.-- 112] 69 


114] 72 
355|314|Open seasons. 
397]. . .|Open seasons. 
427)... 


Foie he : Irrig. seasons. 
279|252|Irrig. seasons. 
Open seasons. 


.|Irrig. stream. 


144] 99 


PI'S alleeial|nealfooc 


Very small 
stream. 


315/291 


116} 78 
211 


231/215|Open seasons 
US eres 

(Ale Se 
146}101 


RRs RA 
+ Revised value based on recent measurements. 
1 Diversion also measured during 1915. 
2 No records for 1913 and 1914. 


37 


46 
47 


48 


{ Revised value based on recent measurements. 
1Records for 1916, as published in Water Resources Paper No. 21, are stated to be incorrect. 
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Location of 


Stream gauging station 


Cherry creek, Cornwall’s ranch. 


trib. Kamloops 


lake. 
Cherry creek, Near Wasa....... 
South-east Koo- 
tenay. 
Chilliwack river..../5m. above Sumas 
lake. 
Clearwater river....|Near mouth...... 
Coldwater river. ...|Merritt?......... 
@olumbia, river’. 44) Erailt Wc an seen 
Ca OE Castlegarss. csc: 
oy Pe ia Sac): Near Revelstoke... 
G0.) Meee Golden’ 2hiareeae- 
do: > ae Spillimacheen..... 
oe a. et Aen Athalmer cae ae 
Coquihalla river....|Near Hope....... 
Coquitlam river. ...|Below lake....... 
do. ....{Lm. above mouth.. 
Cowichan river..... Near lake outlet... 
Crazy creek........ Near Taft........ 
Orissvereek’, ..). as. Trib. Deadman 
river. 
Davis creek........ See Fortune creek. 
Deadman river .|Above Criss creek. 
ce La Pires et 3m. from mouth... 
dota Weak Above Walhachin 
intake 
aa Tn sflume vee eerce liaeeetes 
Doré ier, near Mc-|4m. above mouth.. 
Bride. 
Duncan river, to|Near Howser, 10m. 
Kootenay lake. above mouth. 
Dutch creek, near|/im. from mouth.. 


Fairmont Springs. 
Eagle river........ Malakwars.jc cect 
Near Sicamous.. 


Oo. 
Edwards creek, trib.|3m. from mouth.. 


Hefferly. 
Hori venno. ce ects Near Elko........ 
Englishman river. ..]}m. from mouth... 
Essell creek, trib.|Near Grand Prairie 
Salmon river. 
Falls creek, trib.|Near mouth...... 
EKestall ; Skeena. 


Findlay creek...... 15m. from mouth.. 


Flume creek, Indian|At mouth........|....... 


river. 

Forsters (No. 2) er.. 

Fountain creek, 
10m. from Lillooet 

Fortune creek, near|1m. below city in- 


14m. from mouth. . 
13m. from mouth.. 


Armstrong. take. 
Fourmile creek..... See Silverton creek. 
Fraser river........ Chilliwack........ 
GOS ya erin: Hooper ci sreaciete e 
Gory ge tin cee iy ttonse secre: 
dost Aners. Millooeteamie est cere 
Bry creeks: ei. cae « m, above mouth.. 


t 
Gilley creek, to Pitt}Above power in- 
river. take. 
Glacier creek....... Near Howser..... 
Goat river Krickson, 5m. from 


mouth. 


Gold creek, to Co-|}m. from mouth...]....... 


quitlam river 
Gold ereek......... 


gate. 
Granby (Kettle R.,}Grand Forks...... 
N. fork) river. 
Granite creek, trib.|Near Coalmont.. .. 


Tulameen. 
Green river........ Nairn Falls....... 
Green Lake....... 


;m. from mouth... 


7m. north of New- 


oO. 
Greenstone creek, 
trib. Nicola river. 


30 |June 1911—Oct. 


j 


See Majther creek. 


450 |Nov. 1911—Dec. 
4 11004 Mar. 1914—Dec. 
360 |April 1913-Dec. 
April 1913—Dec. 
Dec. 1912—Dec. 


Mar. 1912—Dec. 
April 1903-—Oct. 


Nov. 1911- Dec. 


Jan. 1915-Dec. 
Mar. 1913—Dec. 


June 1912-Oct. 
April 1913-Oct. 
July 1911—-Sept. 
July 1911-Sept. 
July 1912-Aug. 


Dec. 1914—Dec. 
250 
3507] May 1913-Dec. 
460 |Aug. 1911—Dec. 

15 |June 1911—Oct. 

1 geet April 1914—Dec. 

Feb. 1913—Dec. 
% May 1911—Nov. 
Mar. 1912-Feb. 


April 1914—Dec. 
May 1915—-Dec. 


May 1912-Oct. 
June 1914—Oct. 


20 |Aug. 1911—Dec. 


88,300t|Feb. 1906-Dec. 


84,5001t| Mar. 1912—Dec. 
61,1007|Feb. 1912—Dec. 


60,600t| May to Dec., 1915...]...]...]... 


180 |Dec. 1914—Dec. 
85)Nov. 1911—Dec. 


170 |June to Nov., 1915. 


430t|May 19 14-Nov. 


350T| May 1914—Oct. 


950t|June 1914—Dec. 
70{t|June 1914—Sept. 


180 |Nov. 1913-Dec. 
24 |Nov. 1913-—Dec. 


20 |Sept.1911-Sept. 1916 ®}238]203 


2In June, 1916, new station at 3m. above Merritt. 


3 No data published for 1913 and 1914. 
5 Estimate possibly too high, area may not exceed 5 square miles. 


4No records for 1915. 


June to Oct., 1912. 
June to Sept., 1912. 
Years 1906 to 1913. 


Mar. 1914—-Nov. 


July to Nov., 1915.. 


April to Aug., 1914..]...)... 


July 1910—Nov. 


§ No record for 1914, 


Water Resources 


Drain- | Records available © 
age Limiting dates TETENO: Remarks 
area (see remarks) 1] 8 | 14/18} 21 

sq miles. 


1916 146 179 333 132 145 Irrig. stream, 


19161149] 72] 75] 73] 37 


LOIG) tea oss 216]184|147 

1916]. . .|183]336]282)}255 

1916]. . .|317/446]319]293 

1915). . ./814/373)/317]... 

1916]181]311]377|360|316] Open seasons. 

1915]157/308/443]358] . . .|Open seasons. 
APLSO |e eec tte te Gauge’ hgts. 

only. 
184]. 


1916|187 76 '78| 75] 39 


1916 

126] 148]103 
WOIG Sse 284/233/217|Open seasons. 
1916}195)185]333|284|257|Irrig. seasons. 


1916}. 
1911/203} . 
1912/200) . 


1913}204|192 


188/339 a Se 259 50) Teri scaactas 
i do. 


1916 


1916]. . .}194}287/235]219 

1912 206) . 

19163}210)...]... -|i86]i49 Irrig. stream. 

LG 1G) eerie 503|/401]335]Open seasons. 

TOLG Pech ae 129]150}105 

19164)214/197/226] . . .|152] Very amall 
stream. 

TOUS | eres sas'leors ll eteelerere 

TOUS |e | aa 454/368]. ..}]Open seasons. 

DOW oe Ale alle ore 79| 43|/Small stream. 

1915)382|343|/478/385] . ..|Open seasons. 

LOUD | eriperee 177|122|...|Small, Irrig. 

DOLD 167i ayers aes lian trate 

1915)...]...]...]...]...|/Gauge heights 
only. 


1916/225} 81] 81) 82 


1914]228]199]342 Backwater at 


high stages. 
124]. 
LOT eral oe eacte 324 
1912/232)]...]. Sevallis 
326]... 
1915|...|... 1386 328 
1913/2386] 90]...]...]... 
TOUG Reve |aeke 506}403/339] Irrig. stream. 
LOU Gps 292/239)... 
VOLS ree |ees 290|237].../Open seasons. — 
1916]. . .|152}179|126] 82 
1914]. . .}153]183]...]... 


STREAM FLOW DATA—INDEX 315 


Water Resources 


Dis- Location of Drain-| Records available Paper No 
No. | trict Stream gauging station age Limiting dates - Remarks 
. area (see remarks) 1 {8 | 14] 18| 21 
sq. miles pg .|pg .|Pg -|P9 .|Pg . 
T |Guichon creek..... Near mouth. 475 |June 1911—Sept. 1912/246) . Irrig. stream. 
: T dos emia: Above Mamit lake. 815 |June 1911—Oct. 1916/250 205 329 188 161 
w..| V.I. |Haslam creek, trib.}2m. above mouth. . 388t|May 1914-July 1915]...]... 131]152). 
Nanaimo 
iu eat cresk ie. cae. Several stations...}....... LOLTtOM OL Ga eee 256|207|344|288)]261|Irrig. stream 
C |Hedley (Twenty- |Above diversions. . 120 |April to Sept., 1915 «ieee 
mile) creek. 
.| TT |Hefferly creek.. Several stations. ..|....... LOU ORO Girne 268} 215|232)190}163|Irrig. stream 
.| P.C. |Hixon creek....... See Mesliloet river |tributar|ies. 
C |Horsethief creek... .}/1m. from mouth.. 250 |May 1912-July 1914}278|320/457)...)... Open seasons 
C_ |Hospital creek, near|At dam above 18 |Oct. 1914—-Dec. 1916]..-]... 458|370|318 
Golden. flume. 
49 |} C [Illecillewaet river...|Near Revelstoke.. 480 |Oct. 1911—Dec. 1916}281]322]462|373|320|Open seasons. 
eee! C do. Glacier Me iuasn sta lees eae May 1913-—Dec. 1914]. ../325/460]}...]... Open seasons. 
50 | C |Incomappleux river. | Near Benton. Ar-| 460 |May 1914—-Dec. 1915]. ..|360/466|375] . . .|Open seasons. 
row lake 
pe. |_P.C.*|Indian river. ...... See Mesliloet river. 
B T {Ingram creek, trib.|)Near Grand Prairie 25 |May 1911—-Oct. 1916/288]}222/238)194|167|Irrig. stream. 
Salmon river 
Be C |Imonoaklin creek, to]2m. from mouth 150 |June 1915-Dec. 1916]...]...|..- 330/299 
Lower Arrow lake. 
, T |Jamieson creek,18m.|Two stations......]......- TOMO OG Eee 295|226|241)196|169|Irrig. stream 
north of Kam- 
loops. ; 
51 FE, :|Jones creek..:..... At lake outlet : 25 |April 1910—Dec. 1916/305] 98} 88] 86] 49 
Boe Vel. Jordan river. ...... $m. above mouth.. 60 |Jan. 1908—Dec. 1911}. ae 
53 K_ |Kaslo creek, to Koo-|Kaslo, near mouth. 170 |June 1914—Dec. 1916]...}... ‘1389 332 301 
tenay lake. 
54 C _ |Kettle river.......: Carson. wane cosas: 390t|Sept. 1913-Dec. 1916]...]... 301/245}221 
55 C GON.  G CORA tad 1,6207|Mar. 1914—-Nov. 1916}...]... 298]243]225 
yes ridge. 
ae C do. North fork..|See Granby river. 
Boneh C do. West fork... See Westkettle riv. 
56 | P.C. |Khatada river. .|Trib. Skeena...... 60 |Dec. 1911—Dec. 1912}. 
57 | C_ |Kicking Horse river.|Golden, near mouth 700 |April 1912—Dec. 1916 307|329]468|378 323 Open seasons. 
58] C do. Bieldiannccrcaa esata 130 |June 1912—Dec. 1916]312]332|472)380|325|Open seasons. 
59 C do. No. 2 Tunnel.... 50 |July 1912—-Dec. 1916]315]336]474/383]327 
60 | V.I. |Koksilah river..... 2m. south of Dun- 124 |May 1914—Dec. 1916]...]... 134]154]107 
can. 
61} C |Kuskanax creek....|1m. from Nakusp.. 125 |Mar. 1914—Dec. 1915)... 392}334|. 
62 K |Kootenay river.....J|At Glade......... 19,100 |May 1913-Dec. 1916}... 33914171338 303 
Beal KK GOsal 4 Retsion Bonnington Pool. .| 17,800 |June to Dec., 1914...]...]... 4 Tae ee 
63) K COMP ete ee ee ae Bonnington| 17,800 |Oct. 1907—Dec. 1915]...]... 395/336 
alls. 
64] K (oko | eee INGISONG crys otete-as- 17,700 |Jan. 1913—Dec. 1915]...]... 412/340 
Gon) KK GOSS Meas Wardneran tc ose. 5,200 |Jan. 1914—Dec. 1916]...]... 508/405|341 
: F |Laluwissin creek, |Above irrigation 20 |June 1914—Dec. 1916)...]... 185}128] 85|Irrig. stream 
: above Lytton. ditches. 
66 | F {Lillooet river, trib.|/Agerton, 6m. above 800 |Nov. 1913—Dec. 1916]. ..|154]187}130] 87 
Harrison lake. Lillooet lake. 
4 K {Linklater creek, near|Near Smiths ranch. 42 |May 1914-Sept. 1915]...]... 512|407|...)/Small irriga- 
\ Newgate. tion stream 
. T |Little Clearwater |5m. above mouth.. 84 |June 1914-Oct. 1916}...]... 220|198]170 
river. 
67 | V.I. |Little Qualicum At Cameron lake 60+|Feb. 1913-Dec. 1916]...]... 137|156]109 
river. outlet. : 
AB K |Little Sand creek,|Near Jaffray...... 33 |April 1914—-Oct. 1916]...]... 524/418]343|Irrig. stream. 
trib. Big Sand ck. 
68 T |Louis creek,....... 12m. from mouth. . 100 |July 1911—Nov. 1916]328}229|244/200]172|/Open seasons. 
69 | P.C. |Lynn creek........ Below north Van- 14 |June 1914—Dec. 1916]. ..|156/ 91) 88} 51 
couver intake. 
a0-), K |Mark creek........... Near Marysville, at 54t|/May 1914—-Dec. 1916}...]... 513/409|345|Open seasons. 
mouth. 
71 K |Mather (Cherry) |1m. above mouth, 80 |May 1913-Oct. 1916]...]... 497|399]334|Irrig. seasons. 
creek, south-east] near Wasa. 
Kootenay. 4 
Es T |Manson creek, trib.|1m. from mouth. . 24 |April to Sept., 1915..|...]...|...]247].../Small creek. 
Shuswap lake. 
72 | P.C. |Mesliloet river..... Below cafion, 8m. 65 |Oct. 1912—Dec. 1916}]337/105| 94} 90) 53 
3 ; from mouth. 
Mesliloet tributaries 
72a| P.C. Aca ad creek.. ..|Belknap lake......|:...-.- Oct. 1912-Dec. 1916]338] 53] 55) 61) 27 
72b] P.C. ...|Below Ann lake...|.....-. June 1914—Dec. 1916 147] 58] 63} 29 
72c| P.C. Brandt creek... eres VAP aro Utiereus ele terete lever evere! vi Oct. 1912—-Sept. 1914 338] 60] 64]...|... 
72d) P.C. do. )) |Aboye Young ~~ —|/-.>. June 1913—Dec. 1916]...| 65] 66) 67) 33 
ereek, 
72e|P.C.| Hixon creek..... 4m. from mouth...|....... Oct. 1912-July 19141338] 93] 84]...]... 
72f} P.C. Gowns sc Above Belknap |.....-- April 1914—Dec. 1916]. ..|154] 86] 84] 47 
creek. 
729| P.C.| Norton creek... ../At lake outlet Oct. 1912-Dec. 1916]338]113] 99} 94] 57 
72h| P.C.| Young creek..... Near mouth......]...-5-- Oct. 1912—Dec. 1916]338]143]115|109) 67) 
...-| T |Monte creek, trib./Several stations...|......- 19D-tolSl6e ae. 342|233|247|202|174|Irrig. stream 


S. Thompson at 
Ducks. 


s 


COMMISSION OF CONSERVATION 


Dis- Location of 

trict Stream gauging station 
K |Moyie river........ International 

boundary. 
K |Mud creek, near|Near mouth...... 
Elko. 
T |Murray creek, near|/Above diversions. . 
Spence Bridge. 
T |Murtle river, trib.}15m. below Murtle 
Clearwater. lake. 
F |Nahatlatch river. . .|Lower station, near 
mouth. 
F do. .|Upper station, be- 
low lakes. 

V.I. |Nanaimo river..... 6m. from mouth... 
C {Nakusp creek...... 2m. from Nakusp.. 
F |Nechako river...... Vanderhoof....... 
F COouMle ys chet Wort Fraser. ...... 
WT | Nicola river... 22)... Near mouth...... 
TE do. SPR AR Merritthicectheee 
aL dovity eee Nicolaraspa terse 
Aw og!) de teria 6m. above Nicola 

lake. 
F |Nicolum river, trib.|4m. from mouth... 
Coquihalla. 
T |Niskonlith creek, Near mouth....... 
trib. 8S. Thompson 
F {North Lillooet river|See Alouette river. 
T |North Thompson |Black Pines....... 
ly do. Above Barriére 
Tiver. 
C |North Vermilion |Near Edgewater... 
creek, 

-| P.C. |Norton creek.......|See Mesliloet river 
CU INov2ioreek. 2 ves See Forster creek. 
C |Okanagan river.....|/Fairview......... 
C Oe EAA a Okanagan Falls... 
C |Ottertail river...... Near mouth, 53m. 

W. of Field. 

V.I. }Oyster river......../Near mouth...... 
ibauliereeks. ses an Several stations. .. 
F {Pavilion creek...... Above irrigation 

ditches. 
C |Pend-d’Oreille!. ..|Near Waneta..... 
K_ {Phillips creek... ...|Near Roosville,... 

P.C. |Powellriver....... Below lake....... 

V.I. |Puntledge river..... Im. from mouth... 

V.T. Cosy aha ber At diversion dam. . 
T |Raftriver......... 2m. from mouth... 
F | Rainbow creek, trib.|Near mouth...... 

Pitt lake. 
F |Raven creek....... See Rushton creek. 
K {Rock creek, near|Above mouth Mud 
ko. creek, 
T |Ross creek, to Shus-|2m. from mouth... 
wap lake. 
- F |Rushton (Raven) |Below fall, im. 
creek to Pitt lake.| above mouth. 
F |Rutherford (Six- lm. from mouth... 
mile) creek, trib. 
Green river. 
K |St. Mary river..... Near Wycliffe..... 
T |Salmon river, to|Several stations... . 
Shuswap lake. 

Aga res ae do. Halkiand yee see 
K_ {Sand creek (Big). . .|See Big Sand creek. 
K {Sand creek (Little). .|See Little Sand ck. 
K {Sawmill creek...... See Wee Sandy ck. 
T |Scotch creek to Shus-|3m. from mouth... 

wap lake. 
Seottie creek, trib.|Near mouth, above 
Bonaparte river. diversions, 
F |Seton creek........ Below lake, 3m. 
from Lillooet. 
P.C. |Seymour creek. .,.. Above Vancouver 
waterworks in- 
take. 
T |Seymour river...... Shuswap lake..... 

V.I. |Shawnigan creek. ..|Below lake....... 


Shuswap river...... 


Near Enderby..... 


t Revised value based on recent measurements. 
1See also records for Clark Fork in next chapter. 


? Records of lake levels and waste water over dam since 1912, have been kept by Powell River Co. 
3 No records 1913 and 1914, 


o {total run-off is available. 


/ 


Drain-| Records avail 
age 


area 


sq. miles 


Limiting dates 
(see remarks) 


Water Resources 


able Paper No. 


it 


Irrig. stream, 


36 |Sept. 1911—-Dec. 1912/354 .|Irrig. stream, 
400+|Sept. 1914-Sept. 1916|...|... 256|206| 181 : 
400 |Mar. 1912—-Dec. 1916|358]/239|350/290|263 : 
300 |Mar. 1912—Dec. 1916]358]243|347 265 
250 |Feb. 1913—Dec. 1916]...]... 140}158}111 q 

40 |Mar. to Dec., 1914...]...]... 419} |S eu } 

95000 | July towNove, LOLbseel erent 434]... % 
6,150 |June to Dec., 1915...]...]...|...|432]... 

2,650 |Aug. 1911—Dec. 1916/367/249|355/292|269| Open seasons. 
1,500 |June 1911-Sept. 1915]373/246/352]295] ... 


540 
30 
50 


7,500T| April 1912—Dec. 
7,000 |June 1915-Dec. 


20 |April 1915-Sept 


tributa]ries. 


3,000 |April to Dec., 1914...|...|... 308) oe leer 
2,750 |Mar. 1915-Dec. 1916]...]...]... 250/229 
90 |June 1912-Oct. 1913/387/346]...]...]... Open seasons. 
70 |June 1914—Dec. 1916]..-|... 143|160]113 AG 
Sieteterehers 1911 to 1916....... .}389}255)258)211]185 Chiefly irrig. 
82 |June 1915—Oct., 1916]...]...]... 132] 93 
25,800t]/May 1913-Sept. 1915]... .|349]422/343 é 
on May 1914—-Sept. 1915]...]... 518]413 Irrig. stream. 
60) 2 Diots| a caeh Recall ieee 
275{|May 1914—-Dec. 1916]...|... 146}162}115 
2501|June 1913-Dec. 1916]...|... 149/164|119 
300 |June 1914—Nov. 1916]...]... 260)213|187]Open seasons. 
20 |Nov. 1911—Nov.. 1913/404/118]...]...]... 
15 |May 1914—Sept. 1915]...]... 521/415). ..|Used for irri- 
gation. 
60> (April to Dec.» 1915). 07. «|e liners 253 
10 |Nov. 1912—Nov. 1913/409]122]...)...)... 
30 |June 1914—April 1915}...]... 197|136 
825{|June 1913-Sept. 1916]...]... 526|419/349] Open seasons. 
Men Cee 1911 and 1912....../409)...|...|...].../Used for irri- 
gation. 
350 |May 1911-Oct. 19163)...]...]... 215/189 
245 |April to Dec. 1915...|...|...}...|255}... 
73 |June 1911-Oct. 19164/423/264|...]... 275|Irrig. stream. 


April 1914—Dec. 


69t| Nov. 1913—Dec. 


1,900t/Aug. 1911—Dec. 


4No records 1914 


April.1913—Dec. 
May 1915-Sept. 
July 1914-Dec. 
Aug. 1911-Sept. 


TOWNE ooilbablloas 297|271|No record 
1914, 

TONG | eerell Peeselionate 300/273 

LOVE eect laee 97] 92] 55|Irregular 
readings. 


1915 .|Irrig. seasons. 


1913]... 
1916 


. 1915 


Open seasons. 


coeleoe 


-|Irrig. stream. 


HOG! 616 0) bec 192}134| 95 
1916 157/102) 96) 59 
= 
1916 e+]. ../257/231 
1916 | Sree lercs 152}166]121 


1916}426)259/314/260)/233 


No record 
and 1915. \ 


STREAM FLOW DATA-INDEX 317 
eee 
Dis- Location of Drain-| Records available ee sera 
No. | trict Stream gauging station age Limiting dates - Remarks 
area (see remarks) 1 {8 | 14) 18] 21 
' sq. miles g.\p9.|pg.|pg - : 
99 | T |Shuswapriver..... Couteau falls...... 760 |Jan. 1912—-Dec. 1914 a 262)... en val 
_...| F. |Silver Hope creek,/}m. from mouth... 80 |Nov. 1911—Dec. 1913}430}127)...]...]... 
near Hope. 
_...| EF |Silver Pitt creek....|See Widgeon creek. 
100 | K Sivonen (Fourmile)|Below Hewitt mill. 41 |May.1914—Dec. 1915]...]... 380/345]... 
creek. 
101 K_ |Silverton creek..... peay Hewitt in- 30 |May 1914—Dec. 1915]...]... 383/347]... 
ake. 
102 C |Similkameen river. . pelog Dshnols 2,900t| April 1914—Dec. 1916]...]... 311/262/235 
creek. 
C {Sinclair creek, near|1m. from mouth... 30) |July to) Dec: 19745)5 leh. c. 481 
Windermere lake. 
T |Siwash creek, to|Cippoletti weir... 7 \June 1914—Oct. 1916)...|... 263}217|191|Very small 
Heffley lake. stream. 
_...| F |Sixmile creek. .....|See Rutherford ck. 
103 C ‘|Skagit river.:...... Above Internation- 356 |March to Dec., 1915.|...|...].../100)... 
al boundary, 
104 | P.C. |Skeena river....... Old Hazelton..... 9200 |July to Dee:, 1915... io ..\). «- le. 436)... 
105 | K {Slocanriver........ 1m. from mouth...| 1,3007|/Dec. 1912-Dec. 1915). . .|352/427/349)... 
105a} K }. Oot rss Slocan city. 2. 5..+ 710 |April to Dec;, L916. ala.) 3. )a calee (O00 
....{| F |Slollicum creek, to|Near mouth......|....... Discharge meuasure-|...|159}108]...]... 
Harrison lake. ments only. 
F |Soo river, trib. Green Near mouth...... 75 |Mar. 1914—April19151|...)... 200}138)... 
river. i 
106 C |South Similkameen Princeton ws... 4. 750t|/May 1914—Nov. 1916]...}... 316|264|237|Open seasons. 
river. 
....| EF |South Lillooet river. |See Alouette river. ; 
107 | T |South Thompson BBO sins) sysrSeracaicic’ 7,000 |April 1911—Dec. 1916}466/285/324]267|239 
river 
2 | C {South Vermilion 4m. above mouth.. 10 |April 1914—Sept. 1915}. ..]... 490/394]. ..|Irrig. stream. 
creek, near Hdge- 
water. 
108 C |Spillimacheen river,|1m. from mouth... 580 |June 1912—Dec. 1916/434/353}482/388)329|Open seasons. 
trib. upper Col- 
umbia river. 
109 | \Spius creek........: 2m. from mouth... 3007|Aug. 1911—Sept. 1915/437|267|358/302)’. . .|Open seasons. 
410 | V.I.:|Sproat river....... Below Sproat lake. 128 |Mar. 1913—Dec. 1916]...)... 155|168}123 
mite) VL, apstamp Tiver: «~~... Stampitalis.:..... 836 |Mar. 1913—Dec. 1916]...]... 162|172|127 
| V1. COS ees pte rest Cen- 177 |Feb. 1913—Dec. 1916]...]... 159|170|125 
tral lake. 
113 y (Stave river........ Stave falls........ 450 {1901 and 1905 to 1913)]...J138]...}...]..- 
....| F |Stein creek, mnear|?m. from mouth 130 |Sept. 1911—Aug. 1918)/441/271)...|...]... Used for irri- 
| Lytton. gation. 
114 Cc. |Sumallow river..... 1m. from mouth 70 |July 1914—Nov. 1916]...]... 111)105) 63 
115 (6} at RG Thee ae 8m. from mouth 17 |July 1914—Nov. 1916]...]... 114]107] 65 
_...| EF |Sweltzer creek, trib.|im. from mouth 30 |Nov. 1911—Nov. 1912/448 has ilie tell banters 
Chilliwack. q 
116 | F |Texas creek, 14m.)/Near mouth...... 80+|April 1914—Sept. 1915]. ..|.../201/140]...|Irrig. seasons. 
from Lillooet. 
117 | T |Thompson river....|Spence bridge. .... 21,000 |Oct. 1911—-Dec. 1916]460]273|361/304|278 
ese T do. en Earn loopsireran)es <r 14,500{|April 1911—Dec. 1914]452|279|264|306|281 Roe not 
reliable. 
4 T |Threemile (Durand)|Near Savona...... 55 |June 1915-Oct. 1916/470 219/194|Irrig. stream. 
Gig AO Kamloops 
ake. 
119 | C |Toby creek........|Near Athalmer, 250t|June 1912—Nov. 1915]470/356|/486/390) . . .| Open seasons. 
1m. from mouth. 
120 T |Tranquille river....|Near mouth...... 230 |July 1911-July 1916]/473/288]267|220)197|[rrig. seasons. 
121 | V.1. |Lsolum river,...... 2m. from Sandwick 150 |May 1914—Dec. 1916]...]... 165}174/129 
122 C |Tulameen river..... Coalmonton «ca. : 650 |May 1914-Dec. 1916]...]... 320]270|242]Open seasons. 
ae CG |Twentymile creek... |See Hedley creek. 
rs C |Vermilion creek See North Vermilio|n creek. 
(North). 
s C |Vermilion creek See South Vermilio|n creek. 
(South). : 
A C |Washout creek. .... Near/Galena......|+-++ +. April to Sept., 1915..]...]...]... 395]. ..|Small creek. 
: K |Wee Sandy (Saw-|At bridge at mouth. 25t|April to Dec., 1914. .|...]... SID Kast | sieve 
mill) creek, to 
Slocan lake. 
123 C |West Kettle river...|Westbridge, near 690 |Feb. 1914—Dec. 1916]...]... 295/241|227 
mouth. 
....| TI |Whitewood creek, to}2m. from mouth... 25 |Sept. 1914—-Oct. 1916]...]...]... 222/199|/Small stream. 
; N. Thompson. 
124 | F |Widgeon (Silver 2m. from mouth... 30¢|/Aug. 1912-Dec. 1915]434/131/105} 98 
Pitt) creek. 2 
4 Cc A eet creek,|5m. from mouth... 15 |April to Sept., 1914../.../... 492)...|...|Irrig. stream . 
7m. from Winder- 
mere. 
S CG Yoho TLVOD seo teeta At mouth. 7 60t 1912 and AO TS 2) Svaioas AQ TISOSI. .sls.« «Pores 


See Mesliloet river tributa|ries. 


+ Revised value based on recent measurements. 

1 Regular gauge readings started Dec. 5, 1914. . i 3 : 

2 No regular gauging station ; discharges are deduced from discharges of Kicking Horse river near No. 2 Tunne ] 
and near Field. ‘ 
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318 COMMISSION OF CONSERVATION 


I—ADAMS RIVER—below Adams lake Drainage area, 1,160 square miles * 
eS ee ees ——— 


DESCRIPTION OF GAUGING STATION 

Location—Sec. 6, tp. 23, rge. 12, W. 6th mer. 

Records available—July and Dec., 1911; Jan. 1, 1912. to Dec. 31, 1916, except Aug. and Sept., 1914. 

Drainage area—1,215 sq. miles above mouth; 1,160 above auging station.* 

Gauge—Up to Oct. 17, 1914, Standard vertical staff gauge, 75 yards below dam. Oct. 17, 1914, 
a Gurley Automatic Water Stage Recorder No. 630 was put into operation, at a point 50: 
feet below the old staff gauge. A series of readings on both gauges at the same instant gives. 
a definite relationship between old and new gauge readings as follows :—Between gauge 
heights 0-0 and 2-0 on staff gauge, add 0-6 to give corresponding reading of automatic 
gauge ; above gauge height 2-0 add 0-7. 

Channel—Above dam, where meterings are made, 300 to 500 feet wide. Velocities are uniform. 

Discharge measurements—Are made above the dam except in yery low water when they are made 
by wading below dam. 

Winter flow—Partial ice conditions exist during winter months, but river is seldom frozen over 
at the gauge sufficiently to have material effect on the accuracy of returns. 

Accuracy—Discharge is artificially controlled by Adams River Lumber Co.’s dam. Maximum 
discharge obtains with all six gates open and the lake at its highest level. It is not neces- 
sarily the true maximum discharge of the river. The minimum discharge obtains with all 
six gates of the dam closed and the fishway only open. It is not necessarily the true mini- 
mum. Prior to installation of automatic gauge (Oct. 17, 1914) there was a possibility of 
error due to the fact that sudden changes in flow, caused by the opening and closing of the 
Lumber Co.'s dam, may have escaped the observer's notice. Accuracy, on the whole, is fairly 
good. Some slight revision may be necessary, however, more particularly at high stages. 


DISCHARGE MEASUREMENTS 
SS 


Area of Mean Gauge A Area of Mean Gauge 3 
Date section |_ velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 : Aug. 19 2,087 1-5 4-40 3,280 
July 7 2,780 2°1 4-4 * 5,9001 i 19 2,096 1-0 3:60 2,220 
Nov. 8 1,770 0:3 0: 57* 484 1 1914 
ey 9 1,700 0-4 0.9 * 6021 July 3 2,355 2:4 5°40 5,650 
ss 9 1,720 1-2 2°6 * 1,960! 1915 
si 10 1,700 1-9 3:4 * 3,160! Feb. 25 871 0-3 0-74 272 
sf 11 1,670 0:7 lores 1,1801 July 3 2,026 2°5 5°25 5,140 
Dec. 12 96 1°4 —i0*3 es 1302 1916 
1913 July 15 2,218 3°1 6:37 6,793 
Aug. 19 2,078 2°4 5:40 5,009 Oct. 25 230 1-9 1-26 4363 
of 19 2,081 eid: 4°35 3,300 eee 27 1,720 Pe] 4-13 3,630 
* Staff gauge. 1 Made from boat above dam. 2 Made by wading below dam. 3 Different section. 


MONTHLY SUMMARIES 


: : L Run-off . A ke Run-oft 

Discharge in second-feet donthein Discharge in second-feet depthiaa 

Month Per | inches on |} Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean |} square | drainage 
mile area mile area 

1911 1912 

RIP linet [ays Piece todaig | vceeats caper eae |e Jan 2,870 127 774 0-67 0:77 
BOD Pete [ere | wae hehe cake, fy | eae elt aes Feb 1,580 127 578 0-50 0-54 
Mar hot vreg (Ruiter dre eM € ee eicksal||| acc eeeucaey ill eee ee Mar 1,380 110 839 0-72 0:83 
7a S31 gol Weiser cual ah ars BM PRN See NIA eens nu ep April 2,070 85 801 0-69 0:77 
LAA Ein] (in CR Gin onl lla cictc. cadioet| Meese coking eal aes a May 10,500 85 5,627 4°85 5+58 
JUDO Med Poet PAN ereetks chil note ero yey teres June 7,800 195 5,029 4-34 4:84 
July! 6,500 3,070 4,988 4-30 4-95 July 9,700 1,210 5,446 4-69 5-39 
GS Cee ees tdi eta. | mete Tl tok. aS BNE Aug 10,500 265 5,718 4-92 5:66 
BOD ick eaters. peal teers 28 lb soe sae se pee he Cae Sept 6,200 1,810 3,288 2:84 3-16 
GOR Fe Hark LAN Pre EBT [lok gets alt Sk <a Ar ace Oct 1,810 195 995 0:86 0-99 
EAL Sstc 2 [vane oy aN ALG Ea el ee a Be ack Nov.... 755 165 358 0-31 0:35 
Decors... 135 130 134 0-11 0°13 Dec.... 2,510 165 1,283 L-11 1:28 
BRELO Seu inde e Vt Monae UP eee | jy Me eee oe Year...| 10,500 85 2,561 221 30°16 


1 Gauge was washed out early in August and was ‘not replaced till November, 


2 Summary is for a ten-month period, omitting August and September, for which time it was not possible to — 


procure a gauge reader. 


* Revised value based on recent measurements. 


Tables of Stream Flow Data for Selected Gauging Stations in British Columbia 


STREAM FLOW DATA—B. C. TABLES 319 


MONTHLY SUMMARIES—Continwed 


SS a 
. . S Run-off isch i ce Run-off 
Discharge in second-feet depihis ; Discharge in second-feet depth in 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1913 1914 
175 160 160 0°14 0-16 cl eiiire re 1,704 999 1,307 1°13 1°30 
160 160 160 0:14 0-14 Mey... 1,368 1,207 1,287 tou ba 1°15 
2,290 160 658 0:57. 0-66 Ty nee Se 1,368 105 690 0-59 0-68 
2,400 160 1,521 1°31 1:45 April... 3,810 786 2,736 2°36 2°64 
8,300 2,290 3,484 3°01 3°46 May 6,030 3,175 4,403 3-80 4-37 
13,800 4,400 9,710 8:37 9-35 June 6,330 5,139 5,900 5:08 5:67 
5,900 1,050 5,039 4-34 500 July 6,330 2,116 4,197 3°62 4-17 
10,300 1,050 3,406 2:94 3°38 AUP re2 fee sorcne) 5 wll acs 3 sell le cere ce doce talon sete atere 
4,400 910 3,309 2°85 3°17 Septryrc|iesr rete ce le eh Wee ere lame cs ata eresseavace 
1,270 885 1,009 0-87 1-00 Oct 3,810 570 2,182 1-88 2-16 
2,870 1,350 1,932 1:66 1:85 Nov 3,834 1,215 2,077 1-79 1:98 
1,970 250 824 0:71 0:82 Dec 1,408 976 1,213 1-04 1-20 
13,800 160 2,601 2°24 30°44 Period 2 6,330 105 2,599 2-24 25°32 
1915 1916 ; 
Jan 930 260 441 0:38 0-44 anes 1,130 820 1,000 0-86 0:99 
eb... . 290 275 279 0: 24 0:25 Feb.... 1,290 920 1,120 0:97 1:05 
Mar 370 275 310 0:27 0:31 Mar... 1,670 1,030 1,260 1-09 1-26 
April 2,960 370 1,531 1:32 0°46 April... 3,150 600 1,760 1:62 1-81 
ay 6,930 3,030 5,055 4°36 5:01 May... 6,010 2,920 4,910 4-23 4-88 
June 5,380 2,480 4,100 3:54 3°94 June... 8,660 5,310 6,680 5:76 6-43 
July 7,270 3,260 5,006 4-31 4-96 July... 8,150 4,980 7,560 6-52 7°52 
Sarees 3,180 2,610 2,723 2°35 2°70 TRV 6, 6,150 960 4,190 3°61 4-16 
Sept. -... 3,340 750 1,774 1°53 1-70 Sept... 3,490 430 1,800 1°55 1-73 
Octo. <2 1,230 750 807 0:70 0-81 Oct.... 3,450 250 560 0-48 0-55 
Nov..... 1,536 860 1,051 0-91 1-01 NiOVieee 450 300 440 0-38 0-42 
Dec..... 1,690 675 1,027 0:89 1-03 Dee..)2: 450 450 450 0:39 0-45 
Wears... 7,270 260 2,010 1-74 23°62 Near 8,660 250 2,640 2-28 31-25 
2—AKOLKOLEX RIVER—near mouth Drainage area, 105 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At waggon-road bridge just above falls, about two miles from Wigwam station. 
_ Records available—From May 1, 1913, to Dec. 31, 1916. 

Climatic conditions—Heavy winter snowfall. 

Gauge—Chain gauge referenced to three bench marks. From May to October, gauge is read 
three times a week, November to April, once a week. 

Channel—Straight for 100 yards above and below section. Water is swift; flows through rock 
box cafion for 150 yards above and below section. Controlis rock and appears permanent. 

Discharge measurements—Are made from upstream side of bridge. It is difficult to obtain accurate 

_ soundings in high water. 

Winter flow—Occasionally affected by ice. Stream at section seldom freezes except for a day or 
two. Anchor ice seldom forms for more than one or two days at a time. 

Accuracy—Apparently accurate meterings have been made, but monthly summaries will be sub- 
ject to error due to infrequency of gauge readings. Mean monthly discharge probably within 
10 to 15 per cent. 

DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge F 
Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |\Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 July 24 239 3°88 4:30 929 
May 7 157 2-56 2°35 402 Aug. 10 190 2-82 3:10 537 
ey) 363 7°43 7-50 2,700 Sept. 6 171 2-18 2-40 373 
June 9 455 9-18 10-00 3,990 Oct. 10 150 2-18 2-20 329 
a 27 314 6:40 6:45 2,110 1915 
July 17 268 4:98 4-90 1,340 Mar. 18 116 1-19 1°20 138 
aa25 299 5°32 5°75 1,590 May 14 250 4:60 4-80 1,150 
Aug. 13 235 4°37 4°28 1,070 Oct. 28 210 3-28 3:56 689 
Sept. 16 186 2-92 3:10 530 Noy. 30 140 1-45 1:60 202 
Nov. 20 106 1°71 1-70 180 1916 
1914 Mar. 18 130 1-44 1°75 188 
Mar. 18 121 1:48 1:35 179 June 1 248 4:06 4-78 1,010 
May 19 275 4-95 5-30 1,360 July 18 342 7:08 7:40 2,420 
+ June 26 312 5:34 6:10 1,670 Aug. 12 240 3-61 4-47 868 


/ 


COMMISSION OF CONSERVATION ny. 


320 F 
" 
MONTHLY SUMMARIES { 
: : a Run-off 4 Aas iz Run-off 
Discharge in second-feet depth ta Discharge in second-feet depth sna 
Month Per |incheson |} Month . Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area — 
1913 1914 
J aT mel ersinta sect obese Andis chines © [ee roeianll eanane ere Janeen 226 177 191 1-81 2°07 
OD age reyeils AR niece sl niaeese abe ss tae one Nem |opecemrerey eal tec cere nae Beb... <3 ileizy 150 161 1-53 1°59 
INUIT Fe yan cqatep ease avil ey cxece ote GA Sco soe eapeegtee | tenet renee Marcas 210 150 178 1-70 1-96 
IATL es | aie tea te dcr tera tcteailre ioe oe tener cemeteries April .. 770 168 481 | 4-58 | 5-11 
May 1 2,810 320 1,493 | 14-22 16-37 May... 1,890 1,000 1,430 | 13-6 | 15°70 
June 4,100 1,980 2,760 | 26:30 29-34 June...| 2,950 1,300 1,970 | 18-8 21-00 
July 2,540 1,120 1,770 | 16-84 19-42 July 2,780 893 1,790 | 17-0 19-60 
Aug 1,630 755 1,090 | 10-38 11-97 Aug 1,260 350 739 7:04 — 8-12 
Sept 1,300 440 691 6-58 7°35 Sept 540 274 415 3-95 4-41 
Oct 536 274 344 3°28 3°78 Oct 485 310 384 3°66 4-22 
Nov 274 175 224 2°13 2:38 Nov 540 282 363 3-46 3°86 
Dec 175 100 127 1-21 1-40 Dee.? 290 150 181 1-72 1:98 
eg s) aX oye BR A eee Ye gel Pie AA re AI i ts eS ie Os Bt Year 2,950 150 690 . 6°58 89-62 
1915 1916 

Jan 187 75 14571) ViS8) he 56 A | anes eh ony Selene Ga 115 |} 1-09 1-26 
Pepa. 156 103 120 | 16 1520 ll eben ee Oobee re. od 115 | 1:09{ 1-18 
Mar 244 103 154 | 1:47 1-70 || Mar.. 425 115 224 | 2-13 2-46 
April 1,140 281 672 | 6:40 | 7:14 || April 855 211 387 | 3-68] 4-11 
May 1,990 1,040 1,410 | 138-4 15:40 May 1,450 597 937 8:92 10-30 
June 1,860 1,000 1,290 | 12:3 13-70 June 7,220 975 2,760 | 26-30 29-30 
July 1,760 985 1,370 | 13-0 14:50 July 3,840 1,210 2,240 | 21-30 24-60 
Aug 1,310 605 963 9-17 10:60 Aug 1,520 547 912 8:68 10-00 
Sept 693 202 331 3:15 3°51 Sept 1,150 320 571 5:44 6:07 
Oct 677 202 320 3-05 3°52 Octwae 404 202 258 2:46 2°84 
Nov 422 194 260 2-47 2:76 INOveee + 260 139 188 1-79 2:00 
Dec 202 129 180 1°71 1:97 Dec.... 139 108 120. 1-14 1°31 
Year.... 1,990 WG 601 5-72 77: 56 Wear... 7,220 108 736 7-00 95-43 


1 For period May 6to 31, 2 Estimated Dec. 16 to31. *Mean monthly discharge estimated from gauge heights 
and climatic conditions. “a 


3—ALOUETTE (SOUTH LILLOOET) RIVER—8 m. from mouth. Drainage area, 100 sq. miles* : 


DESCRIPTION OF GAUGING STATION 


Location—To Dec., 1915, at upper highway bridge, eight miles from mouth, in sec. 28, tp. 12, east 
of Coast mer. just south of Yennedon post office and about seven miles below Alouette 
lake. For 1916 at outlet from Alouette lake, tp. 4, range 4, west 7th mer. 


Records available—Oct. 26, 1911, to Dec., 1916. 
Co-operation—Records for 1916 supplied by Burrard Power Co. 
Gauge—Chain gauge near centre of bridge, read daily. Power Co’s. gauge is vertical staff. 


Channel—Permanent rocky channel ; at B.C. Hydrometric station, stream is confined by bridge F 
piers and roadway, to one channel, width 80 to 125 feet. : 


Discharge measurements—Are made from the bridge. 
Winter flow—Open water all year. 
Accuracy—Varies, 1911 and 1912, Band C ; 1913, A, Band D ; 1914. and 1915, B. 


DISCHARGE MEASUREMENTS ° 
Area of Mean Gauge é | Area of Mean Gauge a 
Date section velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 
Oct. 26 113 2-0 1-18 226 May 22 266 4-4 2-45 1,180 
Dec. 13 316 493 2-80 - 1,360 July 10 296 3°8 2-40 1,120 
1914 
1912 Aug. 21 80 1:5 0-50 113 
July 4 151 2:4 1-50 361 Oct. 22 371 5:5 3:12 2,000 
Aug. 17 288 3:5 2-70 1,010 1915 f 
Sept. 10 234 3°3 2:00 767 April 15 321 4-70 3:05 1,520 | 
Nov. 13 608 8-1 4-60 4,950 July 5 ‘90 2-00 0-80 183° 0% 


* Also estimated by Eurrard Power Co. at 140 square miles. 


iS PRIYA M FLOW DAT A—B:: CIP ABLES 321 
; MONTHLY SUMMARIES 
; 4 fe Run-off ; ; fy Run-oft 
Discharge in second-feet depth in Discharge in second-feet dept a 
Month : ! Per | incheson |} Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area | mile area 
1911 1912 
REE eect ayer cada ledetee nantes | Che oe varlde [leis 2 elcea aiftctetelertent evens Jan .| 3,560 150 1,412 | 14-12 16°27 
CGT tahuallibors 3c Geeal | a eee clei (Een SIT (CURE RC (Pte ee eee Feb. 2,810 430 1,393 | 13:93 15-03 
IM ET lle Sei cee aie | (Gio: GGG Sit eR RRERE ete] (En Sneaer Cae 2 Irene pera Mar 380 130 210 2-10 2-42 
PAPAS eters Pires ania | cle Neier ares oo. seals iene sie s 25] Saco. cuccval ene April 970 260 455 4-55 5:06 
PRE eae ers eye eres cleats oe lhonaps ce, scree @ ouen.sisill so gage Said oe May 1,060 590 802 8-02 9°25 
BRELIRGan oul eter aeWe total | Ut ciate te role te leas aca) dhe. oue [saiceuders vse|iac¥: sraraetien ois June 1,730 430 817 8:17 9-11 
Jhilsy 3 shballe a Se as oe |lGg have ee -1 (RUA RSIS ceca ed Benen Nel gure July 660 26.0 387 3:87 4:46 
INES SES 6 3.p bolo el be Og OCEBIN (sh Screen | eu emNIGen Rear Alaa Aug. 1,260 170 520 5-20 5-99 
ESD Sth s]| shea teal IG ces eRe eae ei ee Sept 1,860 150 533 5:33 5°94 
“OYo: o apa dare Sats) [oe a 3 Geet Ieee eee Oi neee een] eee eae Oct 1,860 200 763 7-63 8-80 
RNiov.--.).|, 9,670 150 1,589 | 15-89 W775 Nov 6,190 530 2,111 | 21-11 23°56 
Dec.....| 3,360 470 1,265 | 12-65 14°58 Dec 2,150 470 1,062 | 10-63% 12-23 
eT OU ae EPS neRt Alec ctacsete tsi llharbis ‘stele sue llsus. svetets/e'| Seer eta ane 3 6 Year 6,190 130 872 8-72 | 118°12 
1913 1914 
dans... . 1,420 220 | 593 5:93 5-84 Jan 8,350 230 1,450 | 14-50 16-70 
Hebe... . 5,290 140 1,180 | 11-80 12-29 Feb. 1,080 170 Hoe 5-32 5:54 
Mar.....] 2,830 160 693 6:93 7-99 Mar 2,000 320 1,040 | 10-40 12-00 
Aprils... 1,420 320 872 8-72 9-73 April 2,000 270 1,030 | 10-30 11-50 
May.... 2,170 440 1,288 | 12-38 14:30 May 1,320 370 594 5:94 6°85 
June.... 1,640 840 1,095 | 10:95 12-18 June 550 270 367 3°67 4°10 
aly. oes 1,310 320 757 7°57 8-72 July 270 110 161 1-61 1-86 
AIG Ts... 750 140 303 3:03 3°49 Aug.. 120 100 108 1-08 1-24 
Sept... 2,170 120 526 5°26 5°87 Sept. 2,150 105 656 6:56 7-32 
Octan . 4. 4,410 120 1,021 |} 10-21 11-76 Oct.. 5,600 230 1,210 | 12°10 13-95 
INTO Ree 5,920 580 2,038 |.20°38 22°74 Nov 4,700 480 2,280 | 22-80 25:44 
Dec... .. 1,880 320 900 9-00 10:38 Dec 1,710 13 387 3°87 4°46 
Year....| 5,920 120 934 9-34 | 126-29 Year 8,350 100 818 8-18 | 110-96 
1915 1916 
Jan 2,150 160 743 7:43 8:57 Jan. 1,417 lil 399 3°99 4-60 
Mebes oi... 880 320 583 5°83 6:07 Feb. 6,800 231 1,370 | 13-70 14-78 
Mar. 2,470 420 860 8-60 9-91 Mar 5,828 397 1,620 | 16-20 18-68 
April 4,950 230 1,400 | 14-00 15-62 April 1,950 uk 1,050 | 10-50 iD oy 
May 840 210 492 4-92 5:67 May 1,452 759 1,040 | 10-40 11:99 
June 480 140 225 2-25 2-51 June 1,382 735 922 9-22 10-29 
July 150 125 140 1:40 1-61 July 1,452 559 873 8°73 10-06 
Aug.. 125 100 109 1-09 1-26 Aug. 579 186 Sid 3-11 3°58 
Sept. 115 95 105 1-05 ila lye Sept i745) 82 121 1-21 1+35 
Oct.. 3,400 100 970 9-70 11-20 Oct 917 50 116 1:16 1-34 
Nov 2,820 320 884 8-84 9-86 Nov 2,298 255 979 9-7 10-92 
Dec 4,500 420 1,360 | 13-60 15:70 Dec 1,348 231 -534 5-34 6°16 
Year 4,950 95 656 6°56 | 89-15 Year 6,800 50 778 7°78 | 105-46 


4—ALOUETTE (NORTH LILLOOET) RIVER, NORTH BRANCH—5 m. from mouth 


Channel—Gravel bottom, water deep and quiet at gauge. 


Drainage area, 20 sq. miles* 


DESCRIPTION OF GAUGING STATION 


Location—At bridge, five miles from mouth, in sec. 29, tp. 12, east of Coast mer. 
Records available—Oct. 27, 1911, to Dec. 11, 1913. 
Gauge—Vertical staff gauge at bridge pile, read daily. 


Discharge measurements—Are made from the bridge at high stages or by wading at low water. 
Winter flow—Open water all year. 


' Accuracy—Good. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 5 Area of Mean 
Date section velocity height Discharge Date section | velocity 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. 
1911 Aug. 17 44-7 2°16 
Oct. 27 16°3 1-79 4-35 291-01 || Sept. 10 27-0 1:30 
Dec. 18 13-0 0:87 2°28 11°32 || Nov. 14 115-0 1-48 
1912 1913 4 
Mar. 16 24°6 0:7 2-60 17°32 July 11 44-3 2°32 ; 
July 4 24-7 0-92 2-7 22-83 
1From bridge. 2By wading. 3 Different section. 


* This estimate of drainage area may be too high. Consult maps. 


bene Discharge 
Feet Sec.-feet 
3:65 98-22 
2°89 35-12 
3°91 170-01 | 
3°48 102-0 


‘ a * , x . ai ™N a - 
f ’ ‘ 7ooP b o- 


322 COMMISSION OF CONSERVATION 


- MONTHLY SUMMARIES oo) 


ee 


: . ie Run-off : 3 o Run-off 
Discharge in second-feet depth an Discharge in second-feet | depth in 
Month Per inches on || Month ‘ Per | incheson 
Max. Min. Mean | square |} drainage Max. Min. Mean | square drainage 
mile area mile area 
1911 
IN OWA oe IE cet esta areata, heres [tevettteveratne | rors Se | ea Nov.... ‘| 1,500 8 | 250 12-5 13:9 
DOC ssh. | Ae te US Sa 5 Serie eta Crea Mant ued ee Dee 1,100 35 162 8-1 9-3 
1912 1913 
Jan. 550 24 172 | 8-6 9-9 || Jan 865 29) 77-1| 3°85 | 4-44 
Rebsee. 630 29 154 77 8:3 Feb. 530 20 174-1 8:70 9-38 
Mar. 35 17 Souter 1-3 || Mar. 1,197 20| 118°6| 5:93 | 6-84 
April 141 29 49 | 2-5 2-8 || April 470 42| 138-1] 6-91] 7-71 
May 107 29 60 | 3:0 3:5 || May 590 35 | 151-2 | 7-56 | 8-72 
June 365 24 60 3:0 3°3 June 287 50 83-7 4-18 4-66 
July 93 17 oa a ie7, 2-0 || July 243 20| 61:2] 3-06] 3-53 
Aug. 570 14 62 | 3-1 3-6 || Aug.. 188 14| 28-4] 1-42]. 1-64 
Sept 400 12 52 | 2+6 2-9 |] Sept. 400 3 !| -§30-391 1-964. 2ade 
Oct 47 17 81 | 4:0 4:6 || Oct.. 1,220 9| 151-8 | 7-59 | 8-75 
Nov 1,300 29 226 | 11:3] 12-6 || Nov 1,580 14| 228-3 | 11-40 | °12-72 
Desiseu 1,150 35 136 | 6-8 7*8 || Dec. 400 42| 77:9| 3:90] 4-50 
Year.. 1,300 2 92] 4:6] 62:6 |] Year 1,580 8| 111-0 | 5:54! 75-10 


1 Partly estimated. 


Y 
5—BARRIERE RIVER—near mouth 


. DESCRIPTION OF GAUGING STATION 
Location—At highway bridge near mouth, below City of Kamloops power plant, and forty mailes 


from Kamloops. 


Records available—Mar. 22 to Dec. 31, 1915 ; Mar. 27 to Dec. 31, 1916. 

Gauge—Chain gauge in 1915, replaced on April 8, 1916, by standard staff gauge at same section. 
Channel—Straight for 100 yards above and below measuring section ; bed, stones and gravel ; 
Width of stream at measuring section 50 to 90 feet. - 


water swift. 


Drainage area, about 300 square miles* 


Discharge measurements—Well define the rating curve. 


Winter flow—At times affected by ice. 
Accuracy—Results considered reliable. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge x Area of Mean Gauge A 
Date section | velocity height | Discharge Date section | velocity height | Discharge ' 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1910 1916 
Sep is2s y/o /s occcvy esol csreus sittovetellsisea easete sce. 280 Mar. 27 75 1-72 6:90 130 
1911 April 7 97 2:45 7-36 238 
UML AD Sita | en oe ec crre ni alta ene eee Ail ancl scons hatch tes 750 May 19 222 5:18 9-05 1,150 
1915 June 19 366 7°55 10-70 2,760 
Mar. 2 56 hiebr lke sestevetetareve 83 July 22 205 3°75 8-45 770 
S415 66 1:6 6:7 104 Sept. 1 108 1-80 GS, 195 
May 6 254 4-7 9-5 1,200 1917 
Aug. 14 107’ 2-6 7:5 280 Jan. 12 35 1 Do.0 | peleratesteactes 46 
Sept. 1 88 2°2 7:0 199 
MONTHLY SUMMARIES , 
2 : iz Run-ott ; ; a Run-off 
Discharge in second-feet douth ik Discharge in second-feet depth 
Month Per | inches on || Month . Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 1916 
April er 1,040 140 5/0 1-y0 2°12 April... 610 180 290 0-97 1-08 
IVE B:yi5 ns 2,340 850 1,750 5:83 6:72 May... 1,680 690 1,280 4°27 4-92 
June.... 1,360 910 1,090 3-63 4-05 June... 3,050 1,270 2,000 6:66 7:43 © 
July. ein 1,440 560 875 2:92 3:36 ULYac es 2,440 370 1,100 3°66 4°22 
INES oe 560. 200 320 1-07 1-23 AUG ess 750 175 285 0:95 1-09 
Sept..... 150 130 135 0-45 0-50 Sept.... 215 130 165 0-55 0-61 
Oct. ti. 200 110 140 0:47 0:54 Octaae. 350 110 155 0-52 0-60 
Nove. 40 200 110 145 0:48 0:54 Novak. 120 90 100 0-33 0:37 
Dec..... 110 95 100 0:33 0:38 Dec.... 80 50 66 0-22 0:25 
Period... 2,340 95 569 1-90 19°44 Period.. 3,050 50 605 2-01 20-57 


* Another estimate makes the drainage area 350 square miles. 


4 


SPREAMY PLOW OD AT AB.) Co;TABLE § 323 
6—BEAVER RIVER—near Six-mile Creek | Drainage area, 400 square miles* 


DESCRIPTION OF GAUGING STATION. 


Location—Tp. 29, rge. 25, W. 5th mer., 4 miles from mouth, on downstream side of Lumber 
Co’s. bridge, about 150 yards from the railway station at Six-mile Creek. 


Records avatlable—May 24 to Nov. 1, 1913 ; April 1 to Dec. 31, 1914 ; station discontinued 1915. 
Climatic conditions—Winters severe with heavy snowfall. 


Gauge—Chain gauge, referenced to three bench marks, read daily at 5 p.m., at which time, dur- 
| ing the summer freshet, the river is considered to be at a mean height for the day. 


Channel—Straight for 100 yards above and below the section. The river is very swift during high 
stages, and accurate soundings can only be made at low water. During the freshet in June, 
July and August water flows through two or three small side channels. The control is not 
very permanent. 


Discharge measurements—Are made from downstream side of bridge. 
Winter flow—Ice conditions exist generally from the end of November till the end of March. 
Frazil ice is to be contended with. 


Accuracy—Fair; rating curve is fairly well defined though the section does not appear to be good. 
The fact that during the summer the river varies greatly on a warm day depreciates the 
value of the daily gauge reading. 


Remarks—Beaver river has its source in the Grand glacier of the Selkirks, at an elevation of about 
6,000 feet. It is 40 miles long and discharges into the Columbia near Beavermouth 
at an elevation of about 2,500 feet | The watershed is heavily timbered and very moun- 
tainous. The C.P. Ry. main line follows the valley from Beavermouth for 15 miles to Bear 
Creek near Rogers pass, and the river in its lower reaches winds across a broad valley. 
There are no inhabitants, except a few C.P. Ry. employees and a lumber camp near the 
mouth... The scattered areas of agricultural land have not been taken up, and lumbering is 
the only industry. In 1913, the McCreary Lumber Co., who hold valuable timber limits, 
commenced operations at Six-mile Creek. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge | Area of Mean Gauge 


Date section velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Dec. 3 122 2:87 0:45 330 1 
May 24 357 8:51 3-00 3,040 1914 
June 5 601 8-00 4-30 4,840 June 22 390 6:30 3:21 2,440 
ae 12 656 8-26 4-65 5,420 er cLO 489 5+ 87 3°35 2,870 
July 7 609 8:61 4-55 5,240 Sept. 8 373 5:62 2°70 2,100 
AH) 485 9-20 4-20 4,460 Oct. 24 157 4-26 1-0 670 
Sept. 15 231 6:02 2°05 1,390 


1 Tee conditions. 


MONTHLY SUMMARIES 


Discharge in second-feet Sper Discharge in second-feet eeritee 
Month Per incheson || Month j Per inches on 
Max. Min.° Mean | square | drainage Max. Min. Mean equare | drainage 
j mile area mile area _ 
1913 1914 
ere ars vere meee cailscisre steels samara April 1460s letonbreas 993 2°48 2°86 
ss sling Sion ol ei ae aaa (Rae ere eee: ay 3,500 1,790 2,520 6-30 7:26 
June 6,420 2,720 4,640 | 11-6 12-9 June 6,980 2,700 4,390 | 11-0 12°3 
July 5,300 | 2,460 | 4,140 | 10-4 12-0 July 7,860 | 2,840] 5,450 | 13-6 15°7 
Aug 4,940 2,340 3,880 9-71 11-2 Aug 6,710 2,160 3,570 8-92 10°3 
Sept 4,100 1,350 2,070 5°17 5°77 Sept 2,840 1,060 1,750 4:38 4: 89 
Oct 1,980 560 1,130 2°83 3°26 Oct 1,370 615 810 2-02 2°33 
SOE IR re lie he ol Pree c.0/s |loaisneselde-s Nov 785 615 712 1-78 1-99 
tes 2 ull oy apa Eas at a be ee ee eee Dec 920 550 604 1-51 1:74 


*TIf measured from British Columbia Department of Lands Map 1 E. Kootenay, 1915, 
the area, including Six-mile creek, appears to be about 440 square miles. 


Fn 2 
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7—BIG QUALICUM RIVER—near mouth Drainage area, 62 square miles — 


DESCRIPTION OF GAUGING STATION : 

Location—One thousand feet upstream from Esquimalt and Nanaimo Ry. bridge. 
Records available—Mar. 3, 1913, to April 30, 1914, Provincial Water Rights Branch ; May 215 

1914, to Dec. 31, 1916, British Columbia Hydrometric Survey. 
Gauge—Eighteen-foot wooden staff, installed in 1913 by Provincial Water Rights Branch, on ~ 

left bank about 100 feet above E. & N. Ry. bridge; read daily, except from Nov., 1913, to ; 

April, 1914, when gauge was read 2 or 3 times a week. - 
Channel—Straight for 300 feet above and below section; even gravel bed, j 
Discharge measurements—Are made by cable carrier or by wading. 
Winter flow—Open all winter. ; 
Accuracy—Results should be within 10 per cent, except at highest stages. 


DISCHARGE MEASUREMENTS 


; Area of Mean Gauge ‘ Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
Mar. 3 65:9 8°58 2-19 184 1) April 15 98-2 3°26 2:65 314 
1914 Sept. 4 17+4 1:39 1-27 24-33 
May 21 105 1:33 2-20 140 2 Nov. 1 148 5°26 3-55 778 
July 9 51°3 1:39 1-80 71:3 1916 
Aug. 30 37°5 0:72 1:45 26:9 Oct. 27 27 0:86 1:30 23°23 
Dec. 10 92:9 2-87 2-60 267 a 


1 Metered at HE. & N. Ry. crossing. 2Station established at new section, cable carrier installed. * Not at regular: 
section. 4 Wading measurement. 


MONTHLY SUMMARIES 


‘ . e Run-off . A = Run-off 

Discharge in second-feet desea Discharge in second-feet deotuaa 

Month Per | incheson |} Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1913 1914 

SUE Tk ai eo | ie ofl ee eee cl niiet ciel Dia, cial |Party Jan 2,130 460 1,370 ; 22-10 25°47 
Ae) op) ees Mey ee een [Ee ee Se ie, eRe Re: lr ewan [Ve ries orca otic Feb 1,600 460 713 | 11-51 11-97 
Mar.! 238 112 152 2°45 2:64 Mar 1,600 740 1,041 | 16-80 19°37 
April 280 164 216 3°48 3°88 April 1,120 460 854 | 13-78 15:38 
May 240 140 190 3°07 3-54 May 2 200 120 149 2-40 PAO ET 
June 280 185 239 3°86 4-29 June 140 100 114 1-84 2°05 
July 220 92 158 PAM) a} 2°94 duly 100 45 63 1-02 Wha hf 
Aug 92 70 75 1-21 1:39 Aug., 45 35 °36 | @0°58 0:67 
Sept 240 70 119 1:92 2°14 Sept 120 35 59 0:95 1:06 
Oct 560 240 362 5:84 6°73 Oct 2,350 85 731 | 11-80 13-60 
Nov 1,120 280 425 6-86 7-65 Nov 1,800 460 890 | 14:36 16:04 
Dec 740 460 520 8:39 9-67 Dec 810 100 243 3°92 4°51 

Period 1,120 70 246 3°97 44-87 Year 2,350 35 522 8-42 | 114-063 

1915 1916 

Jan 810 140 318 5°13 5:91 Jan. 280 100 162 2-62 3°02 
Feb 410 140 257 4°15 4-32 Feb. 1,800 120 557 8:98 9-69 
Mar 460 170 269 4-34 5:00 Mar. 2,020 360 765 | 12-30 14:20 
April 680 120 302 4°87 5:43 April 510 360 435 7-02 7;83 
May 120 100 107 1-73 1-99 May 410 240 315 5:08 5:86 
June 100 35 60 0:97 1-05 June 320 200 241 |- 3°89 4-34 
July 35 25 30 0-48 0:55 July 200 100 143 2°31 2:66 
Aug 25 20 21 0:34 0:39 Aug 100 35 56 0-90 1:04 
Sept 20 20 20 0:32 0:36 Sept 35 25 34 0-55 0-61 
Oct 1,300 20 248 4-00 4-61 Oct. 55 20 22 0:36 0:42 
INOVseae 810 170 389 6:27 7-00 Nov 360 100 199 3°21 3°58 
Mecranr. 1,040 320 554 8-93 10:29 Dee 460 140 260 4-19 4°83 
MWieahaes. 1,300 20 215 3°47 46:93 Year... 2,020 20 266 4-28 58-08 


_ 2) For period Mar. 3 to 31, 1913. * For period May 21 to 31 only; estimate for year assumes May 1 to 20 had ~ 
similar mean discharge, it was probably more. *1914 was a year of exceptionally heavy precipitation over the centre — 
portion of Vancouver Island. See precipitation records for locality. 


8—BIG SAND CREEK—near Jaffray Drainage area, 40 to 50 square miles | 


DESCRIPTION OF GAUGING STATION 


Location—About 8 miles from mouth, at an old private bridge about 300 yards below highway ~ 
and C.P. Ry. bridges, near Jaffray. r 


. 


STREAM FLOW DATA—B. CG. TABLES 325 


Records available—May to Sept., 1914; April to Sept., 1915; April to Oct., 1916. u 
Co-operation—This station was maintained co-operatively by the Provincial Water Rights Branch, 
and the B. C. Hydrometric Survey. 


_ Gauge—S-foot wooden staff gauge, read daily. 


Channel—Uniform and smooth, with swift water ; bed, light gravel. A shift in control occurred 
in June, 1916. 

Discharge measurements—Reliable and rating curve good. 

Accuracy—The results for 1914 and 1915 should be within 5 per cent; after the freshet in June, 
1916, results at higher stages—above discharge of 200 sec. ft.—not so good. 

General—Creek flow is used for irrigation. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ‘ Area of Mean Gauge : 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-f zet 
1913 May 13 67:8 4:30 - 1:65 292 
July 3 SEO? Boel hece Geen oe 1-79 306 11| June 1 56-2 3:10 1°35 175 
Aug. 22 ZS TRE Oe ae 0:66 68°51 eral 39-0 2°31 0:97 90°7 
Oct. 29 ROR Ul ate eee 0°54 58:21 || Aug. 29 16-2 0°75 0:18 12-2 
1914 1916 
May 19 93°8 5:44 2°3 511 June 22 116-2 7°71 2°58 895 
June 19 81°5 4°53 2-0 869 July 11 95-4 4:97 1°75 474 
July 9 51-2 2°64 1-20 135, ee 29 50-2 2°23 0:71 ls 
sy, 28-4 1°65 0:65 47>1 Aug. 19 49-4 2-08 0-68 103 
Sept. 9 19-9 1-10 0:35 21-9 Sept. 13 38°4 1:56 0:40 60 
1915 Oct. 6 24-7 1:04 0:05 26 
April 24 60°6 3°15 1-40 191 
1About 6,000 ft. above C.P.R. bridge over creek. 
MONTHLY SUMMARIES 
; : © Run-off : : ai Run-oft 
Dischargein second-feet_ | ftuneoft ____Discharge in second-feet | Runof 
Month Per | incheson || Month Per inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square} drainage 
mile area mile area 
1914 
BReeMeen ye ue arihaceeac lichienie: (ake te cds cn ieee. May...) 730 282 506 | 12-65 | 14-58 
SUOMI cry s.3 |e teres «5 Altice @ Joewie June...) 615 177 348 8°70 oval 
AICAURY c eugn6| fea Stet Bl Oana eR eee (ee oar (ie ea July 233 42 106 2:65 3-06 
RIEC2. » 9 «lS eetse Res endl Ot SIERRA I ESTE ol [es (ae Aug.... 40:2 9°5 22-9 0:58 0:67 
“SSDS Sn Busi nich ets Bee DUIS Ee ie LL a ep reels Sa ee) a ee Sept... 98°6 8-0 34-1 0:85 0-95 
1916 
April... 432 5-91 || April...; 332 65-4, 141 3-52 | 3-93 
ay.. 420 7:26 May...| 657 137 325 8°12 9-36 
June. .. | 1,190 6-08 || June. ..| 1,460 332 765 19-10 | 21-30 
July... 443 3-98 || July. ..} 1,100 104 397 9-92 | 11-44 
Aug.. 52-8 0-70 || Aug....| 113 44 71 1:77 | 2-04 
Sept.. 13-2 0:28 || Sept...| 148 30:4 | 57-6] 1:44 1-61 
Rn epi e Pertn Wett lea. ose < ees vase Oct 29-2} 16-6] 21-7] 0-54] 0-62 
Period...| 1,190 9-2 142 8-55 24-21 Period. | 1,460 16°6 25s 6-39 50°30 
9—BLAEBERRY RIVER—near Moberly Drainage area, 325 square miles 
RE aa ee ces 


DESCRIPTION OF GAUGING STATION 

Location—SW 34 sec. 29, tp. 28, rge. 22, W. 5th mer., on downstream side of C.P.R. bridge, 
about one mile from mouth. : 

Records available—April 15 to Nov. 14, 1912 ; June 1 to Nov. 30, 1913 ; April 1 to Nov. 30, 1914 ; 
April 1 to Noy. 30, 1915 ; discontinued 1916. 

Gauge—Vertical staff gauge, read three times a week during the open season. Chain gauge 
established July, 1915. 

Channel—Straight for about 50 yards above and below the station. The water is swift and con- 
trolled by a sand bar about 100 yards downstream. This bar probably shifts. Exception- 
ally high water on the Columbia may affect the gauge readings. 

Discharge measurements—Are made from downstream side of C.P. Ry. bridge. Eight in 1912. 

Nine in 1913, which formed a rating curve varying considerably from that of 1912. Five 
measurements were made in 1914 and, due to shift of bar, a new curve was plotted. Five 
in 1915. Rating curve of 1914 used for 1915. 


S2omr a COMMISSION OF CONSERVATION y : 


Winter flow—Ice conditions exist usually from middle of November to end of March. Frazil 
ice at times. 

Accuracy—Due to infrequency of gauge readings, and apparent non-permanency of the control, 
the results. are only fair—probably within about 15 per cent. 


+ 


DISCHARGE MEASUREMENTS 


ee 
Area of Mean Gauge 2 Area of Mean Gauge F 
Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet ; 
1911 Aug. 2 341 6°33 3°15 2,160 
Oct. 16 iehes 1:75 0:90 310 Sept. 5 335 5:60 3:02 1,880 3 
1912 eG. 250 3:64 1:90 910 t 
Feb. 21 148 (Ope Bs I a Sa sea 53:51 oO 154 1-38 0-50 212 
June 6 199 2-43 1:40 484 1914 . 
i G 237 3-15 1:90 746 June 12 357 5:15 3:10 1,840 7 
Hy 15 398 7-28 3:50 2,900 July 27 323 3-96 2-60 1,280 ; 
July 11 293 4-52 2:72 1,330 Aug. 5 322 4-53 2-80 1,460 y 
ST 279 4:08 2:43 1,140 Sept. 10 230 2-50 1°75 573 ; 
Oct. 3 215 2-40 1:40 §12 Oct. 13 188 2-19 1:3 412 7 
1913 1915 ; 
May 24 290 4-59 2°45 1,330 Mar. 3 104 , 0:55 Ice 57 : 
June 15 340 5:90 3:10 2,010 May 6 238 3:38 2:15 802 ‘ 
July 5 310 4-89 2-70 1,510 July 4 332 6°34 3°28 21108 
i 5 310 4-94 2-70 1,560 Chen pal} 340 4-89 2-82 1,660 
aes 360 6:36 3°32 2,290 Oct. 21 165 1-80 1:10 298 
1 Tce conditions. q 
MONTHLY SUMMARIES 
G “ iy Run-off Fi : ls Run-off 
Discharge in second-feet | Meth an Discharge in second-feet depths 
Month Per incheson |} Month Per inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 1913 
April.... 340 130 200 0-62 0:69 ALU S, Fi['ehotie eles. oi[ietm ver svevexoue |e roneugre: nln (lexeue letyletH eteteto peters 5 
May..... 1,160 310 770 2-37 2-73 Maye nll/. sccm clans veins cies orcjpte tet nle teifartel jel srare' ellen teens ta rata ; 
June 4,000 490 1,820 5:61 6:26 June 3,460 1,530 2,450 7+54 +41 
July 1,570 1,160 1,350 4-16 4-80 July 2,740 1,270 1,880 5°77 6:65 
Aug 3,600 930 1,670 5-14 5:91 Aug 2,740 1,030 1,840 5:66 6°52 
Sept 1,000 450 736 2-26 2-52 Sept 1,440 720 1,058 3:26 3:64 
Oct 530 310 391 1:20 1-40 Oct 900 370 607 1:87 2-16 
IN [oy255\- al |Oeea atl eas nat ee eee apiin olor ieul open cri Nov 415 170 274 0:84 0-94 
1914 1915 
Mar 600 355 428 1-32 1-47 Maraalee Bs eet sol can ol lod we Lice eweenie Z 
April 1,310 600 905 2-78 3:20 April 660 207 354 1-09 | 1-22 
May 3,120 1,260 2,210 6-80 7°59 May 1,720 600 1,060 3:26 3°76 
June 3,290 1,360 2,340 7-20 8-30 June 4,160 880 1,800 5:54 6-18 
July 2,760 880 1,520 4-68 5:40 July 2,600 1,480 2,180 6°71 7:74 
Aug 1,060 425 608 1-87 2-09 Aug 2,440 1,480 1,890 5:81 6-70 
Sept 660 256 422 1-30 1-50 Sept 1,260 355 628 1°93 2-15 
Oct 324 236 278 0-86 0:96 Oct 460 300 371 1-14 1°31 
Nov Nov 425 200 20 0-85 0:95 


10—BONAPARTE. RIVER—5 m. from mouth Drainage area, 2,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 18, tp. 21, rge. 24, W. 6th mer.; near Collins ranch, about 5 miles from mouth. 


Records available—June 10 to Nov. 6, 1911 ; Mar. 25 to Dec. 22, 1912 ; Mar. 30 to Dec. 31, 1913 ; 
Jan. 1 to Dec. 9, 1914 ; Feb. 20 to Dec. 25, 1915 ; Feb. 1 to Dec. 31, 1916. ; 


Gauge—Standard vertical staff gauge ; read daily. 

Channel—Straight at measuring section ; average width 50 feet. Velocity high. 

Discharge measurements—Are made by wading, except at high water, when cable carrier is used. 

Winter flow—Ice conditions prevail during January and February. 

Accuracy—Rating curve is well defined and accuracy of results considered good. New curve “4 
1916, accuracy not so good. 

General—Bonaparte river lies in the dry belt and its tributaries are being increasingly used for 
irrigation. A power development was made in cafion about 4 miles from Ashcroft, but, 
in 1913, the dam failed, and the power plant has since been out of commission. . 


/ 


STREAM FLOW DATA—B. C. TABLES 327 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge , Area of Mean Gauge j 
Date section velocity height Discharge Date section velocity Weighs Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 
June 10 109 3:3 2°25 364 July 31 81 2°87 1-76 2332 
July 14 81 2-2 1:49 177 Oct., 3 51 1:67 1:09 852 
Sept. 26 40 1:7 0:99 67 1914 
asa 26 40 1-7 0:99 70 May 22 160 6-28 3: 238 1,005 
1912 July 9 107 3°35 1-984 359 
April 24 78 2°9 1°57 226 1915 
May 9 153 4:9 3-10 756 Mar. 30 56 1°85 1°15 103 
June 16 93 3:2 1:95 297 April 24 70 1:94 135 136 
SVN Cle | Ra toinestera |iere Sibiece rece s 1-65 229 May. 6 60 1:76 1:23 107 
nsO 100 2°8 1-70 289 Aug. 20 128 2-21 1:97 284 
Aug. 26 79 2:3 1°35 286 1916 
Wetars 48 1:8 1-08 87 May 13 137 2°57 2-28 354 
1913 June 13 176 5:20 3°55 915 
April 25 153 4°35 2-96 6671 Aug. 22 103 2-50 1:96 258 
May 3 114 3°63 2-30 4151 Oct. 17 57 1-72 1:36 99 
ewe 154 4-30 2°81 6641 1917 
XP As 160 4°65 2-99 7451 Jan. 17 38 LISS Werte se 50 


1Cable measurement. 2Wading measurement. % Actual gauge height, 3:30; gauge sunk 0-07 ft. during the 
previous winter, thus making actual readings 0-07 ft. too high. 4 Actual gauge height 2-05. 


MONTHLY SUMMARIES 


Di ; E Run-off ; ; ls Run-off 
eee rot depth in fe £ Dibehaned ail netnd seh Aa depth in 
Month ’ Per | incheson || Month Per | inches on 
Max. Min. Mean |} square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
a SS ee | Poe eee eter 1 
Peep tet eon (eee cecr cin | chepenretayedese [\evsrvie cicrd # [ls ere torseve|ere « susvaveite April... 495 90 INPET 0-09 0-10 
EST, .. MoSee 6 opal er @Sieecc | Ione ere Eno eecieaeten eee ree May: .. 830 535 673 0:33 0:38 
June 405 207 284 0:14 0:16 June... 535 244 334 0:17 0:19 
July 207 113 169 0-08 0:09 Julyxee SLT 195 247 0-12 0:14 
Aug 102 25 61 0-03 0-04 AU. 207 136 167 0:08 0-09 
Sept 79 18 50°6 0-025 0:03 Sept.... 183 90 137 0:07 0:08 
Oct 59 42 49-6 0-025 0:03 Octe. .. il) 90 105 0:05 0:06 
MOT. on alle Ge Sioa too Stan ose cs Cute as) net gel Pace INiOweeas 106 79 93 0:05 0:06 
UO ABbo coal Gages Gal acne ciety ick eee eel eaeecararnes apart ee oe Degas 90 79 84 0-04 0:05 
pd Bad eee fie os | gees Period..! 830 79 > 224 On peeks 
1913 1914 
pieirieee nye: like eus.s <ce | = rth Cocke | Nee PERO) | ORORCIOREIEREH (ERP Rc uerCLl c Jan... 123 56 83 0-04 0-05 
PBT o oo dllvolordGeke ollomeree aaa ol [eterno (ier eneae” (aeenene ears Feb... 70 42 52 0-03 0:03 
EE... all butiale eto ea hee cieaesekg | lo SONAR ICnoNh (DIC IEE ees (eaCaereonoaan Mar... 205 70 132 0-06 0-07 
April 885 124 408 0:20 0-22 April... 795 150 450 0:22 0-25 
ay 680 340 553 0:28 0:32 May.. 1,768 651 1,150 0:57 0:66 
June 655 340 486 0: 24 ‘0:27 June. . 753 475 590 0:29 0:32 
July 540 230 399 0:20 0:23 Ahblhien, 4 458 205 295 0-15 0:17 
Aug 245 145 184 0-09 0-10 ANI@ans 205 56 114 0:06 0:07 
Sept 145 80 104 0:05 0:06 Sept... 137 42 88 0-04 0:05 
Oct 124 72 106 0:05 0:06 Oct... 96 70 78 0:04 0-05 
Nov 115 80 100 0:05 0:06 Nov... 123 70 91 0:05 0:05 
~ Dec 105 72 86 0: 04 0-05 Dec... 137 QB) | Reem, socsttiapneia eile tere rorerenene 5 
Period 885 72 270 0:13 1:37 Year 1,768 42 2702| 0:13 1-822 
1915 1916 
TANS. ler ll [hae EERE RE Ieee ee Rot CACHE ECEN rte aT Feb.. 105 48 72 0:04 0:05 
Mar 175 100 141 0:07 0:08 Mar. 180 57 itis) 0:06 0:07 
April 225 120 174 0:09 0-10 April 330 130 215 0-11 0:12 
May 815 140 382 0-19 0:22 May 890 370 550 0-27 0:31 
June 745 335 418 0-21 0-23 June 1,060 790 930 0:46 0-51 
July 910 365 598 0:30 0:35 July 790 480 640 0-32 0:37 
Aug 615 225 339 0:17 0:20 Aug 480 165 310 0-15 0-17 
Sept 210 125 166 0:08 0:09 Sept 165 105 130 0:06 0:07 
Oct 140 15 127 0-06 0:07 Oct 130 86 100 0-05 0-06 
Noy 185 90 118 0:06 0:07 Nov 115 86 95 0:05 0:06 
TES o.c.all clone atGrerel LAR cee (RS Oreo IneT (CICRSReRe Cn IereacIORSIe IDI Dec 96 50 70 0-03 0-04 
Period... 910 90 274 | 0:14 1-41 Period.. 1,060 48 293 0-15 1-83 
1 For period Dec. 1 to 9, after which winter conditions obtained. * Estimated. 
11—BOULDER CREEK—near mouth Drainage area, not known 


DESCRIPTION OF GAUGING STATION 


Location—Near mouth of creek and near Jones lake in sec. 28, tp. 3, rge. 27, W. 6th mer. 


Records available—Jan., 1913, to Dec., 1916. 
Co-operation—The records of this stream are kept by Messrs. Anderson and Warden, civil en- 


gineers, Vancouver, for the Vancouver Power Co. 


= 7 ®, mil 4 eT be: | a oa bg ® i *. 
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Gauge—A fine wire is stretched tightly across the stream and the distance to water surface mea- 
sured with a graduated rod. These figures are subtracted from 15-00 to give direct readings. 

Channel—Bed of stream covered with large rocks, giving an uneven bottom but good control. 

Winter flow—Stream freezes over for one or two months each winter. 

Accuracy—Below 100 sec. ft. Ato B; above 100 sec. ft. C to D. 

Remarks—The flow of this stream is being studied in connection with proposed development. 
of Jones creek. See page 174. 


DISCHARGE MEASUREMENTS 
Area of Mean Gauge : Area of Mean Gauge |—. 
Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1914 4 
Nov. 3 24 0-5 4:20 12-6 July 24 34 0:7 4-40 22-7 . 
1912 1915 
Sept. 8 24 0°5 4:25 13°4 April 23 39-2 1:00 10:3 40°4 
1913 1916 F 
July 24 52 1°6 4-90 84°6 July 14 47°5 1-73 5:00 82°5 
Sept. 11 34 ‘1:0 4-60 34:6 Noy. 24 26:6 0:59 4-35 15-7 
MONTHLY SUMMARIES 
; ; y Run-off : . 3 Run-off 
Discharge in second-feet denthin Discharge in second-feet depth in 
Month Per | incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
| mile area mile area 
1913 1914 
oD BTSs [ein ee ol ein tea te oll ckeherteiahesct| ne eioienta Geeorenaen Janeen 300 105) ya eRe aan GeO <0 2 
1 A ka Pee aR a [BRD GA IPR et tral [Atos ees 0 [ee one ed Feb... 95 lS PFT RT Oe SAR cy So 
Maree h Base satel Meacedale vee | kien Stead areas] aoe bo atin lla dadetensosre a Mar... 160 22 BL es fendcal ie tetera 
April 130 12 4D id Serres aalistet se ote te April.. 180 25 QO i akeiese © ollegaacle rete 
May 200 22 UT So feere en teieccaee ce May 200 65 Bie ao mttes Ge aonido - 
June 250 113 TOO Us are teenie cere crckets June 150 50 QT oh Woe dire sd eee 
July 220 43 117 eis scevets erace dere July 95 15 A te sPeerailetensism ene 
Aug 50 15 DRI ee reeretecs | eeversiekareati Aug 25 ‘9 VB). zoitare a lores eet 
Sept 200 15 CN eee oo ‘ Sept 105 9 26) [een elineve dea etene 
Oct 340 16 GGa'l nracerdlatethateretets Oct 85 13 PASE As eed Oh ea eaare 
Nov 200 25 SS" verbena a anarseeu keneire Nov 160 25 76 "Ie 2h Sons spree Cen 
Dec 50 15 ZOE areas eral dreeeetee te tare Dec 37 10 WT es eioreetersil Sete ce 
PErlOdeen| (Begs Weal atph eis tate oll PRES atarale all PRR ees lid noteastate es Year 300 9 55. Neeetane Ficlloke sieves ea 
1915 1916 
Jan 22 13 LA. ove create re dave aaa aor Janta, leds sceteg lee ees L5w lease alle eee 
Feb..... 16 11 LS. Aeteetyam ia latererenereieete Beeb 2 easel ine tomuei eet lepereumierei ste AS | hisag).leilewee cts : 
Mar 120 13 AQ eee uote ones Mar 325 26 132 Seek ocean 
April 200 37 SOX iieron Bitten| acer April 180 37 TE. Nes. ce eee 
May 160 28 TOM eetreseicel| Seeraon sere eke May 240 58 125) | cee sul oe nee 
June 105 37 ETP iiadadee abated Seohcee we trexets June 260 110 167 |. Se i ee eee 
July 75 14 PAU en ed ced en ceroroate July 230 74 125 Nts 3s |e eee 
Aug 13 9 DD i ee ieee tee eines Aug 92 20 AN Acad cyeitis Dice see 
Sept 14 9 LO) pees | der eke Sept 52 ial 20: |. see esi te ie ieee 
Oct 240 10 G2K eo Scent tl Saoseeneete s Oct 65 8 TS: | isos enol yes ee 
Nov 105 16 SLU tar ose | ete oporspeats Nov 350 17 45. [ovised chile oun * 
Dec 180 13 OS ail CRveh ental oeates rehereys DOG.4., Eiliscsrexe tie erai| Sh sicuene stays UG: | 225-ys.6.245ul| orcaes eee 8 


Year.... 240 9 SB eekbe tat liapesiocdene aie Year... 350 8 69 Ween. eo oil) coohe eee 
1Creek frozen for portions of Jan., Feb. and Mar., 1913, during which periods gauge heights not available. 


2 In 1916 ice conditions affected gauge-height-discharge relation Jan. 1 to Feb. 17, Dec. 6 to 17 and Dec. 24 to 31. 
Mean discharges during these periods, estimated. 


12—BOUNDARY CREEK—at Greenwood Drainage area, 125 square miles. 4 


DESCRIPTION OF GAUGING STATION 


Location—At Greenwood ; on upstream side of traffic bridge. 

Records available—May 1, 1913, to Dec. 7, 1914; Feb. 21 to Dec. 22, 1915; Feb. 22 to Dec. 31, 1916. 

Drainage area—Above station, 125 sq. miles ; above mouth, 190 sq. miles. 

Gauge—Vertical staff gauge on upstream side of bridge ; read daily. 

Channel—Straight for about 300 feet above and below measuring section. Bed, rocky and per- 
manent. 

Discharge measurements—Nine during 1914, 1915 and 1916. 

Winter flow—lIce conditions exist during January and February. bi) 

Accuracy—Considered good ; results should fall within 10 per cent. Monthly summary, as given 
below for 1913, is here revised. ; 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge e Area of Mean Gauge é 
Date section velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 | June 9 79°7 3°43 2°50 273 
May 20 99°8 3°8 2-9 379 1916 
June 8 84°0 3+2 2°5 269 Mar. 15 21:0 0°76 0:90 16 
July 20 41-0 1-28 1-21 53 June 22 91-0 3°19 2-60 291 
Aug. 26 15:6 0-77 0-77 12 Aug. 8 37:0 1°44 1:30 54 
1915 1917 
Mar. 23 39-1 1°15 1-20 45 Jan. 15 16:7 OFGOS8 | Paani laste es 10 
MONTHLY SUMMARIES 
; ; ia Run-off ; 4 a Run-off 
Discharge in second-feet depthin Discharge in second-feet depth id 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. | Mean | square | drainage 
mile area mile area 
1913 1914 
BASLE PMeNEN [ekake siereitelnrecsatomte a aleielelos.sce Mate ete oa: [oaue ds aa ate Jan... 28 20 21 0°17 0-19 
Feb..... | PARRA Polo at ater rabere’ |tuckeherarensy s| (sete: savers: [15.09 ave net gs Feb... 20 20 20 0:16 0°17 
PVM Tope Meee aerial (eke oti vate ave, lieta ake:@ coetei| siete of a'e0e: [/aselerenecevere's Mar... 45 20 30 0-24 0°28 
PAS ELUR EEE eee Te cre te el cece che ctor el ejersi austere, eve aia sis ie April... 560 45 335 2°68 | » 2-99 
May 720 190 434 3°47 4-00 May... 559 325 428 3°42 3°93 
June 650 270 432 3°46 3°86 June... 491 133 273 2°18 2°43 
July 350 64 153 1°22 1°41 July. . 133 28 66 0-53 0-61 
Aug 60 24 42 0-34 0:39 Aug... 28 3 13 0-10 O-11 
Sept 24 18 21 0°17 0-19 Sept... 28 2 9 0:07 0-08 
Oct 36 19 23 0-18 0-21 Oct.. 40 14 23 0-18 0-21 
Nov 28 20 25 0-20 0-22 Nov.. 45 36 42 0-34 0:38 
Dec 23 16 20 0:16 0°18 Dec.!, 36 BQ |S arvasentn leek iaietercnl ea cuereeeatee 
Period 720 16 144 1°15 10°46 Year 560 2 1072| 0-862 11-682 
1915 1916 
JED » 6 gurl folie Gis Bas) es He ee GRO nereneT (RERE RT Cen (eeeem Oy rae ne Feb 23 14 15 0-12 0-13 
MV Tee Eineyte 84 14 33 0: 26 0:30 Mar 33 13 21 0:17 0°20 
April 420 90 286 2°28 2-54 April 350 38 145 1°16 1-29 
May 600 255 410 3°28 3°78 May 560 245 340 2-72 3°14 
June 460 90 217 1-74 1-94 June 435 245 315 2°52 2°81 
July 115 80 94 0-75 0-86 July 540 65 230 1-84 2°12 
Aug 80 14 45 0°36 0°41 Aug 65 ily 43 0:34 0-39 
Sept 20 9 14 0-11 0-12 Sept 33 10 16 0-13 0-14 
Oct 20 14 17 0-14 0°16 Octr. 15 12 13 0:10 0-11 
NOV... 20 17 18 0-14 0-16 Nov.... 17 15 ib7f 0-14 0-16 
Dec.3.... 17 Aa i reteetteet sce. |(s a's eeeiens: fl iel ance eres as Weer. 15 10 13 0-10 0-11 
Period... 600 9 126 1-01 10: 27 Period.. 560 10 107 0:85 10-60 


_! For period Dec. 1 to 7, after which winter conditions obtained. *Estimated. %For period Dec. 1 to 22, after 
which ice conditions obtained. 


13—BRIDGE RIVER—above cafion Drainage area, 1,900 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Highway bridge, 10 miles from Mission on road to Bridge river from Mission on Seton 
lake ; 30 miles from mouth. 

Records available—June 13, 1913, to Dec. 31, 1916. 

Co-operation—Readings taken by British Columbia Tyros Survey in co-operation with 
Bridge River Power Co. 

Drainage area—Above mouth 2,500 sq. miles ; above gauging station 1,900 sq. miles. 

Gauge—Staff gauge fastened to timber abutment of bridge and read twice daily. 

Channel—Wide and deep, sand and mud bottom, an excellent measuring section. 

Discharge measurements—Are made from the upstream side of bridge. 

Winter flow—The stream is frozen over during colder winter months, and the gauge height-dis- 
charge relation affected by ice conditions. 

Accuracy—A well defined rating curve and gauge readings twice a day should give accurate re- 
sults. The estimated low water discharges for the winter months have been substantially 
increased by the B. C. Hydrometric Survey, based upon a revision in 1916 of their rating 
curve and upon a consideration of gauge heights and climatic conditions. Compare dis- 
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charge tables in Water Resources Paper No. 21, pp. 72-78, with earlier tables in Paper No. 
18, p. 114, and No. 14, p. 168. The monthly summaries given below embedy the latest 
revisions. 

General—See pages 171 and 236 for further particulars of Bridge river. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge ; 
Date section | velocity boight Discharge Date section | velocity | height | Discharge 1 
Sq. feet |Ft. per sec. Feet Sec.-feet 1915 Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Feb. 16 724 0-76 0-95 5492 q 
Octane 1,050 1:8 2°38 1,890! || May 7 1,090 3-10 3°75 3,410 - 
1914 June 24 1,794 4:73 7:00 8,482 
April 17 912 2:05 2°25 1,865 Aug. 9 1,790 4°73 6-80 8,470 A 
ary) 932 2-25 2°43 2,101 1916 P 
June 9 1,432 3:56 4°75 5,130 May 6 1,260 3°33 4-55 4,200 “ 
i 20 2,120 5:54 8-10 11,750 June 24 2,340 6:80 9°75 15,910 
Aug. 3 1,826 4-83 6:80 8,820 || Sept. 27 1,060 2-47 8:15 2,630 F 
Sept. 21 1,044 1-97 2-55 2,060 Dec. 14 otto e eer oelee esses! 1-05 4672 | 
1Station established. 2 Ice conditions. ; 
MONTHLY SUMMARIES. : 
: : a Run-oft ; ; a Run-oft : 
| Discharge sn ercendsieetPan)| coun Peal Dsebates p PecOner es eb ae 
Month Per |incheson]}| Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area ; 
1913 1914 
EersHESS Gl ies hace Ol (rence ieecey enc eed leigrstsssee cu Peseta 4.4 Janeane 930 650 772 0-41 0:47 
He Bese edie tote coesliatieln o atencee fl aeseonadars-{| (qrelerenseelion | iesetee celeietens Feb.... 700 700 700 0:37 0:38 
VBE error scorer ara release re ce soto | ee serones itl haere alle ie erent Mattes 1,160 700 857 0:45 0-52 
AMoy cit chet ea taeay aien Puce real Ieiskeecic, acaan fmiecteacen cll (Rec eceeeS o's April...| 2,180 870 1,650 0:87 0:97 
IVE Siig SRE) Fyne lA Ac tarevoy evel dialievevay avevall auatevebetalie ll ieee etonsackhome May...| 9,900 2,400 5,580 2-91 3-36 
PAULILG sBetrel cee coker ic sett core retail eee seeranel| Aue sarstc anaes | oratttemenetert June...| 18,800 5,100 9,180 4-83 5:40 
July 15,800 5,800 10,310 §:43 6:26 July...}| 14,900 6,400 12,200 6:42 7-40 
Aug. 15,400 5,400 9,635 5:07 5:84 Aug. .2| | 9;200 5,800 7,760 4:08 4:70 
Sept 7,400 2,600 3,670 1-93 2-15 Sept....| 5,700 2,100 3,520 1-85 || 4 2°06 
Oct 6,900 1,610 2,560 1-35 1-56 Oct... .| 11,100 2,000 3,790 1-99 2°29 
Nov 1,610 880 1,155 0-61 0-68 Nov.... 3,620 1,590 2,030 1-07 1-19 
Dec 1,100 700 790 0:42 0:48 Dec....] 1,590 650 879 0:46 0:53 
POLLO ait Meee Aaa VRE coe etens te] | Sets bee | es ERTL | Ree eer Year...| 18,800 650 4,072 2-14 29-27 
1915 1916 
JED eel. Rete cae lees ee 650 0:34 0:39 SAT AS ere OS ee | ee ee &20 0-27 0-31 
He Demyattta «sets hee | Materevscevate 600. 0-32 0-33 Feb.. 1,730 520 858 0-45 0-48 
Mar 1,240 600 883 0-46 0-53 Mar 1,540 810 1,000 0-53 0-61 
April 3,700 1,080 2,250 1-18 1-32 April 1,730 1,040 1,320 0:69 0:77 
May 7,500 2,300 4,939 2-60 3-00 May 6,700 2,180 4,000 2-10 2°42 
June 10,800 4,400 8,136 4-28 4:77 June 19,800 5,600 12,000 6-32 7-05 
July 14,800 7,570 |} 10,720 5:64 6:50 July 15,400 6,620 | 11,800 5:95 6-86 
Aug 15,500 9,100 11,340 5:97 6-88 Aug 11,600 5,420 9,300 4-89 5: 64 
Sept 9,700 2,550 4,497 2:37 2:64 Sept 9,820 2,350 4,710 2-48 2-77 
Osta. 3,400 1,160 1,800 0:95 1-09 Oct.. 3,300 1,240 1,800 0-95 1-09 
Novsstsls | ete cet eae 767 0-40 0:45 Noy. 1,240 490 728 0:38 0-42 
TDC Gs ceil] tater alia Sk. bree 530 0:28 0:32 De Gicisroills Gieueetneves| oye aconteoe 466 0:25 0-29 
LY OATS Se p:l| taeetaners|||stiec oie ok 3,926 2:07 28°22 ‘Vearstealoceae oe eer eters 4,000 2-10 28-71 


Note.—Gauge height-discharge relation affected by ice and discharges estimated from gauge heights and climatic 
conditions, as follows: 1914—Dec. 12 to 31, 650c.f.s. 1915—Jan., Feb. and Dec. as shown ; Mar. 1 to 4, 600 ¢.f.s.; 
aes 5 to 8, 700 c.f.s.; Nov. 14 to 30, 540 c.f.s. 1916—Jan. and Dec. as shown; Feb. 1 to 10, 620 c.f.s.; Nov. 13 
to 30, 450 c.f.s. 


14—BUGABOO CREEK—near mouth | Drainage area, 190.square miles* 


DESCRIPTION OF GAUGING STATION 


Location—On downstream side of highway bridge, one mile from mouth. Three miles south- 
west of Spillimacheen landing, 40 miles south of Golden. 

Records available—June to Oct., 1912 ; June to Nov., 1913 ; April 1 to Dec. 15, 1914 ; Mar. 17 
to Dec. 29, 1915 ; April 1 to Dec. 31, 1916. 

Gauge—Vertical staff gauge, fastened to pier of bridge ; read daily during the open season. 

Channel—Straight for 100 feet above and below the gauge ; velocity high during freshet ; one chan- 
nel in low water and two at high stages. Bed, rough and rocky ; banks, low and bushy. 
Channel is not permanent. 


* Estimates differ considerably, ranging from 120 to 190 sq. miles. The higher value here 
adopted appears more consistent with the measured runoff. 
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Discharge measurements—Meterings are taken from downstream side of bridge. A new rating 
curve was plotted in 1914, using 1912, 1913 and 1914 measurements. In 1915, the rating 
curve was further revised below gauge height of 1-50. Five measurements define the 1916 
curve. 

Winter flow—Winters severe ; creek usually frozen over from November to April. Frazil ice. 

Accuracy—Above discharge of about 270 sec. ft., accuracy B ; below discharge of about 270 sec. 
ft., accuracy C and D. 

DISCHARGE MEASUREMENTS 


ee ————oeaeqeoe0es00ee00S$S$SmomDo0™—[—w>waoOoeom=m=—' 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1914 Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 June 17 187 10°21 3:00 1,910 
June 1 96°3 | 2-89 1-45 278 July 31 151 6-40 2°35 970 
8 138 6:08 2:40 839 Oct. 23 96 1-71 1-10 164 
July 16 128 5:34 2°15 684 1915 
Sept. 29 85:8 1-87 1-02 161 Feb. 28 73°6 0:69 0:50 50 
1913 May 3 114 3°53 1:75 403 
May 20 103 2:94 1-35 303 Ee WA) 116 4-09 1°87 477 
June 23 152 6°88 2°40 1,040 Oct. 22 89-4 1-56 1-12 140 
July 11 150 6:87 2°40 1,030 1916 - 
mace 158 6-66 2°38 1,050 June 13 137 3°94 2°25 540 
oO 130 5:70 2°05 744 Ae nls 178 6:02 2°95 1,070 
Sept. 3 118 4°04 1°85 478 July 5 169 6:93 3°05 1,170 
“14 111 3°65 1-69 406 Aug. 23 118 4°67 2°25 551 
Nov. 26 84°7 1-36 1-00 115 Nov. 10 72 1-08 0-80 78 
MONTHLY SUMMARIES 
. . Run-oft . * ie Run-off 
Discharge in second-feet deouie « _ Discharge in second-fect” | dentin 
Month Per |incheson || Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
June 1,430 230 805 4-23 4°72 
A ae 1,210 560 743 3°92 4-51 
ANP ers 810 300 584 3:07 3°54 
Sept.... 340 155 239 1-23 1°37 
Oct.l5- 245 118 151 0-80 0-92 
1914 
April... 230 58 140 0-74 0-82 
May... 856 310 §25 2°76 3°18 
June... 2,510 600 1,217) 6:40 7-14 
July... 2,585 800 1,486 7°82 9-02 
Aug.an. 1,170 468 700 3°68 4-24 
Sept 560 230 375 1-97 2-20 
Oct 333 140 226 1-19 1:37 
Nov 250 79 156 0°82 0:92 
Period.. 2,585 58 603 3:18 28°89 
_ JE eee 1916 
April.... 372 62 171 0:90 1-00 Aprile: 176 52 86 0:45 0-50 
May.... 803 314 471 | 2°48 2-86 || May... 415 171 285 | 1°50 1°73 
PUNE. <.. 1,390 423 693 3°65 4-07 June... 3,060 362 1,140 6:00 6-69 
Ut 25 see 1,390 563 1,020 5:37 6-19 July 2,210 704 1,340 7:05 8-13 
LN aie eye 1,460 746 1,000 5:26 6°06 Aug.... 1,020 370 680 3-58 4°13 
Sept..... 648 161 287 1-51 1-68 Sept.... 704 126 312 1-64 1-83 
Oets, <2/ 214 103 148 0:78 0:90 Oct...52 250 84 115 0-60 | 0-69 
RGN «oo clad eed lbGp Sebo lbe cImetiosd IGariniened oom tor IN eellAnoebod|Mondaacn 56 0:29 0:32 
MP PR res che reroll s evehelcve:oh)|/s:41 sveraiere: [leis wl everscerane I DY-Yo¥e heel eh in. ca Oia Po aw Go 40 0:21 0:24 
24°26 
Period...| 1,460 62 541 | 2:85 | 22-76 || Period..| 3,060 !........ 450 | 2-37 
1On Oct. 31 river commenced to freeze over and station was abandoned for season. 
2 Tce conditions obtained Nov. 16 to Dec. 31, discharge estimated at 40 sec.-ft. 
I5—BULL RIVER—near mouth Drainage area, 625 square miles* 
ae ST 


DESCRIPTION OF GAUGING STATION 


Location—At mouth, near Bull River settlement, 6 miles from Wardner. 


Records available—May to Nov., 1914 ; April to Dec., 1915. 
Gauge—Vertical staff gauge, about 100 yards below Bull River Lumber Co.’s dam, one mile from 


mouth ; read daily. 


* Revised value based on recent measurements. 
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Channel—Straight for 100 Wards LAM, and below gauge. Channel at the measuring section 
shifted considerably during June and possibly the first week in July, 19.14. 

Discharge measurements—Are made from the railway bridge. 

Winter flow—Winters severe ; ice conditions generally exist from November to. end of March. 

Accuracy—Due to changes in channel accuracy is only fair, and no revision of early data has been 
made. May, June and July, 1914, accuracy D; after July, 1914, accuracy C and B. 

General—Bull river is about 30 miles long. It rises in the Rocky mountains among peaks from 
8,000 to 10,000 feet above sea-level, and flows, generally, ina southwesterly direction through 
cafions and over shifting gravel beds into the Kootenay near Bull River settlement. One 
mile from the mouth the river is controlled by the Bull River Lumber Co.’s mill-dam. This 
company owns timber limits on the upper waters and every year drives its logs to its mill. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Meant Gauges 


Date section velocity height | Discharge Date section#’ |, velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 : May 29 548 5+ 24 2:85 2,870 
April 28 502 3°78 2-02 1,870 June 17 528 5-00 2-60 2,640 
May 15 677 7-01 4-10 4,8801 || July 4 535 4:63 2-65 2,480 
June 6 608 6:19 3:50 3,7701 || Aug. 30 405 1-58 1-15 641 

Fey ahs} 642 7-04 4-10 4,9801 Nov. 24 342 1-19 0:49 407 # 

July 30 388 3°39 1-30 1,310 1916 4 

P26 442 3:16 1:40 1,400 Mar 20 iopen st coe tal Semeeter ey ce Ice 203 
Oct. 8 425 1:60 0:74 685 VATA LED Oia erent cee Peer ae 0-60 587 
ALLS 419 1°59 0:70 668 APU cca OR) errs North aya, [tim Bt ar gta 4°71 7,410 
Dec. 17 117 TSS ae eae yea T4025 ed Ul ye (| serene eet a eee mee 2-14 2,050 
1915 AME AL Zl nate cral terre emia 1:56 1,160 
April 28 504 3:48 2-10 1,740 DED ty Sal er ey oer nme 1:61 1,110 
May 14 552 4-53 2°40 2,500 Oet = ak inne raate ok oleae a | ann ee 542 


1 Soundings incorrect. 2Ice conditions. % Peculiar conditions owing to dam above gauge. 
‘From “ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 352. 


MONTHLY SUMMARIES 


: ; es Run-off : * * Run-off 
Discharge in second-feet depth in Discharge in second-feet depth ta 
Month Per | incheson || Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
Ht ici ha een Ee Ee pe a TD es a April... 3,450 | 400 1,550 2:48 PRG 
5,230 2,600 3,920 6:27 7°22 May... 4,120 1,490 2/470 3°96 4°56 
7,060 2,600 4,190 6:71 7:49 June... 3,860 1,760 2,630 4-22 4-71 
4,090 1,280 2,410 3°86 4:47 ul vee 3,450 1,360 1,960 3°14 3°61 
1,290 475 800 1-28 1°48 Aug.... 1,360 685 992 1°59 1-84 
1,620 3890 688 1-10 1°22 Sept.... 685 500 596 0-95 1-05 
1,510 665 866 1-39 1°60 Octeuanen 890 335 514 0-82 | . 0-94 
eaalt  2EPr) 570 1,070 ial 1:90 Nov.... 620 335 504 0-81 0:90. 
Ae Revoked |peicokve tercche op) Gish aRey edevenvl ate temex eee Nt wena | te aekc eee Decies: 335 335 335 54 0:62 
Period... 7,060 390 1,980 3°19 25°38 Period..| 4,120 335 1,280 2°05 21-00 


Se ed _ | 1280 220551), 21-008 
16—BULKLEY RIVER—at Hazelton Drainage area, about 4,500 square miles* 
(lm a recreate a eee a en 


DESCRIPTION OF GAUGING STATION 
Location—At ferry crossing, about % mile above confluence with Skeena river, 34 of a mile from 
Old Hazelton. 
Records available—Gauge heights from July 13 to Dec. 31, 1915. 
Gauge—Chain gauge at low level suspension bridge over Bulkley cation, 2 miles above metering 
section ; read daily. 
Channel—One channel at all stages ; straight above and below section ; stream bed appears to 


be permanent. Depth of water at the section is influenced, at some stages, by backwater 
from the Skeena. : 


Discharge measurements—Six measurements in Open season. 


Winter flow—The river freezes over early in December. Frazil and anchor ice remain in the 
river for a large part of the winter. 


* Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet \Ft. per sec. Feet Sec.-feet ¥ Sq. feet |Ft. per sec. Feet Sec.-feet 
f 1915 Oct. 22 1,304 4°30 11-2 6,260 
July 14 1,890 6:11 18°4 11,580 19161 : } 
Pe Aug. .27 1,460 5-59 13°5 8,160 PAUL Gana) Om Wana eventos elotetaes|fonete)'« ects 16:0 10,080 
Sept. 25 1,210 4°47 11-0 5,410 IN OLS Os od eG Sn cios Orn 16:0 13,060 


1From ‘Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 356. 


MONTHLY SUMMARIES 


The data obtained at the end of 1916 were not sufficient to warrant the com- 
putation of daily discharges and monthly summaries. ‘ 


17—BULKLEY RIVER—near Hubert Drainage area, about 2,500 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At highway bridge near Hubert, and about 3 miles above the mouth of Telkwa river. 
Records available—July 8 to Dec. 31, 1915. 
Gauge—Vertical staff gauge, nailed on upstream side of pier at south end of bridge. Read daily. 
Channel—Divided into three sections by bridge piers. Straight for 250 feet above and below. 
Section is influenced by a curve in the channel about 300 feet above the bridge. 
Discharge measurements—Four measurements during the open season of 1915. Four in 1916. 
Winter flow—The river freezes over about the end of November. Ice jams, frazil and anchor 
ice affect the winter flow. 
| Accuracy—For gauge heights above 2-5, results should be within 15 per cent. Below 2-5 results 


are probably within 20 per cent. 
DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean | Gauge 


Date section | velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet _ Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 1916 2 
July 8 1,450. 5-11 4-80 7,420 April 24 leecmeintte lerreernersns 2°34 2,050 
Aug. 30 1,130 4-31 3-87 4-880) lly Nias Lda pects a ln ceieelN wedi SO 6,710 
Sept. 27 835 3-69 2°95 3,080 PNUT eo) HE orn iGo onic 5:10 6,160 
Oct. 25 790 3°78 2°75 2,980 1 pF re ol 4 AIARERCREER at ae CeO 4-80 5,810 
1Snowing. 2From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 356. 
MONTHLY SUMMARIES 
Discharge in second-feet acne os Discharge in second-feet aot fe 
Month Per |incheson || Month é Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square drainage 
mile area mile area 
1915 
ety ae Te aT ieee lara sicieual| ewes acer e\[isoe a cerscars Aug... (7,740 4,770 6,310 | 2°52 2-90 
Smee retain ce ilissrteeecs- eon evens tle eecrereicanl| iractoeeobc ord Sept.... 4,770 3,150 3,960 1-58 1:76 
MOGGM erates [avers a2 Sa ren eee Pera conor res «ne isis, oe ares ener Oct | es, Loe 2,700 2,850 1:14 1-32 
‘dion... allege de GIS o AR Bod Betlaon tier omn ne aponicnn Nov....| 2,700 1,350 1,920 | 0°77 0:86 
SACRE ry Mmuneueretors toe cusisie alee ey Slaece Dec ...! 1,350 980 1,060 | | 0-42 0:48 
18—BUNTZEN LAKE Drainage area, 7 square miles 
——————————— an Ce el 


The following averages have been compiled from records supplied by the British Columbia 


Electric Railway Co. 
' AVERAGE RATE OF RUNOFF FROM LAKE BUNTZEN WATERSHED 


Year 1906 1907 1908 1909 1910 1911 1912 1913 
BEOONG-TGEb. sc dsccc 6 Sa ceceurso cerns 57 44 46 bb 47 41 45 44 
Second-feet per square mile........-- 8-1 6:3 6:6 623, 45 (Gei7, 5:9 6:4 6:3 


* Revised value based on recent measurements. 
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MEAN MONTHLY RUNOFF FOR YEAR 1913 . 4 
SSS S080 ooo 


Month Jan. | Feb. | Mar. |} Apr. | May | June | July | Aug. Sept. | Oct. | Nov. | Dec. ae 
Beccles ck occas 84 48 45 27 36 32 17 12 32 47 107 41 44 
Sec.-ft. per sq. 

milena aes 12:0 6:9 6:4 3°9 5:1 4°6 2°4 1°7 4-6 6-7 | 15°3 5:9 6:3 


19—CAMPBELL RIVER—at outlet of lake Drainage area, 600 square miles* _ 
Pata thaiolnter acl ace ioeriabone Soe SM AS SE pteatid hes) sam aaah ae be 


DESCRIPTION OF GAUGING STATION 
Location—At outlet of Lower Campbell lake. 
Records available—Gauge readings by the Campbell River Power Co. from May 10, 1910.f On — 
June 2, 1914, a new station was established by the British Columbia Hydrometric Survey. 
Drainage area—600 sq. miles above outlet Lower Campbell lake ; above mouth 700 sq. miles. 
Gauge—The Campbell River Power Co. established six vertical staff gauges ; British Columbia 
Hydrometric Survey have one 12-ft. enamel staff gauge, located near outlet from lake and 
1,000 feet above metering section ; read twice daily. 


Channel—Gravel and boulder bed ; channel straight for 300 feet above section ; rapids 100 feet 
below. 


Discharge measurements—Made from cable car. 

Winter flow—Open al! winter. 4 

Accuracy—Monthly summaries, as given below for all years, embody revisions based on recently 
revised rating curve, and accuracy is considered good ; additional measurements may, how- 
ever, necessitate some further small revision. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


“ee 


Area of Mean Gauge . Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Oct. 11 425 1:68 1-01 716 
June 2 1,170 4-1 2-951 4,750 2 DY OXS 1,267 6:46 6:45 8,180 
July 20 1,250 3°8 3°13} 4,710 een Gs 1,520 7°57 8:10 11,500 
Sept. 6 362 2°7 0:32! 977 1916 
Nov. 13 2,000 6-1 6: 581 12,200 3 || April 11 957 5-04 4-28 4,820 
1915 Alga 3 840 4°03 3:50 3,390 
May 16 872 4 4-25 3°74 5 3,010 Sor 24 603 3°16 2-20 1,910 
Aug. 6 490 2°60 1:60 1,260 Oct. 24 333 1-36 0-60 454 
Oct. 9 455 1°84 1-15 836 pean 25 336 1:37 0-60 460 


1Gauge heights for 1914 should be increased by 1-00 feet to compare with 1915 measurements. 
?Station established. % Partly estimated. 4 Revised. 5 Gauge lowered 1-0 ft. New section for 1915 measure-. 


ments. 
MONTHLY SUMMARIES 


; 5 oi Run-off : ; i Run-off ; 
Discharge in second-feet depth iH Discharge in second-feet depth aa 
Month ‘ Per | incheson|| Month Per | inches on’ 
Max. Min. Mean | square | drainage . Max. Min. Mean | square | drainage 
mile area mile area 
ea a CU . 
1910 
| 
Direc losocsoricioay (On Ceo laa cis chain) ee cae re aan (acumen June 6,040 2,780 4,670 7°78 8-68 
SO. lactone Be July 6,580 2,780 4,130 6°88 7°92 
Pokte ll iaverrdess Aug 2,840 1,050 2,000 3:33 3°83 
ahs lie etotereens Sept 1,010 730 867 1-44 1-61 
sie!) eusis cra ye Oct 10,900 930 3,830 6°38 735 | 
BE COE CCRCI NN (Ri clas Nov....}| 9,300 1,750 4,940 8-23 9-20 
aePeRaiel| exe Aneto fais ei] etelasm stelsiailtesie he eres licerem ote ten | ane DEC yes Os D00 1,950 3,500 5:83 6°71 } 
elas IRR ENS eas Ue are eng ene a Oe Period..! 10,900 730 | 3,420 | 5-70 | 45-30 ' 


* Revised value based on recent meastirements. 

t The Campbell River Power Co. established gauges at five points on the lower river and 
also a gauge near the outlet of Lower Campbell lake. The relative positions of the river gauges 
are shown on a plan entitled ‘Plan of Campbell River Power Company, Hydro-Electric Power 
Scheme” (No. 183A), filed with the Provincial Water Rights Branch at Victoria. 

When the new gauge was established by the British Columbia Hydrometric Survey, a care- 
fulanalysis was made of the records from the Campbell River Company’s gauges. It was found 


Possible to produce a reliable set of gauge readings to the same datum as the British Columbia 
Hydrometric Survey gauge. F 


e 


) 


h r ‘ 
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MONTHLY SUMMARIES—Continued 


EE ——————————————————————— EE 
; : 
Ses Discharge i a Run-otf ; : as Run-off 
4 charge in second-feet depth in Discharge in second-feet adept i 
Month fe Per | inches on || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 1912 
na HL Sg aS nS De 
Jan 1,850 1,180 1,570 2°62 3°01 AT Geae. 8,900 1,130 3,470 5:78 6:65 
Feb... .. 1,550 770 988 1-65 ovel Feb.... 8,500 1,550 4,220 7-03 7:59 
Mar 2,160 690 1,200 2-00 2°31 Viare rare 1,450 810 1,000 1-67 1:93 
April 2,050 1,370 1,660 277, 3:07 April... 1,290 970 1,110 1-85 2-07 
May 4,780 2,000 3,410 5:68 6:54 May... 4,540 1,370 3,120 5:20 5:99 
June 7,500 3,550 5,370 8:95 9:98 || June... 3,760 2,270 3,060 5:10 5°69 
July 4,700 2,960 3,970 6:62 7:62 Druibyeerers 2,780 1,290 1,730 2°88 3°32 
Aug 2,840 1,130 1,720 2-87 3°30 Auge... 1,250 930 1,120 1-87 2°16 
Sept 2,210 930 1,420 2:37 2°65 Sept.... 1,450 650 1,010 1-68 1-87 
Oct 4,540 730 2,070 3:45 3:96 Oct... . 2,050 1,450 1,200 2-00 2°30 
Nov 10,700 970 3,970 6+ 62 7°39 Noy....| 12,600 1,450 5,340 8:90 9-93 
Dec 5,100 2,380 3,630 6:05 6:96 Dee... 3,900 1,550 2,390 3°98 4°58 
Year 10,700. 690 2,580 4-30 58-50 Year...} 12,600 650 2,400 4-00 54:08 
1913 1914 
Jan 2,780 890 1,410 2°35 2-70 AN were 8,700 1,750 4,540 7°57 8°72 
Feb..... 3,620 890 1,700 2°83 2°93 Feb.... 2,160 1,050 1,350 2-25 2-34 
Mar 1,450 1,090 1,290 2°15 2°48 Mar.... 5,860 2,430 4,060 6:77 7:80 
April 3,270 1,130 2,120 3°53 3°93 April... 7,900 2,720 5,190 8-65 9-65 
May 5,260 1,600 3,110 5°18 5:96 May... 6.940 3,140 4,830 8:05 9-28 
June 8,100 4,380 5,830 9-72 10-85 June... 7,030 3,340 4,630 7°72 8:61 
July 6,400 3,340 4,460 7-43 8°57 July... 5,650 2,030 3,980 6:63 7°63 
Aug 3,140 1,290 2,030 3°38 3°89 PANE tas 2,030 1,230 1,730 2-88 3°31 
Sept 2,490 1,050 1,660 2°77 3°08 Sept.... 2,380 930 1,420 2°37 2-65 
Oct 3,900 1,210 2,200 3:67 4:24. Oct... .| 18,140 1,13 6,620 | 11-03 12-70 
Nov 9,300 1,290 4,010 6-68 7°45 Nov....| 14,740 3,720 8,740 | 14:57 16:27 
Dec 7,300 1,850 3,640 6:07 6:99 Dec.... 8,200 910 2,360 3°93 4°53 
Year 9,300 890 2,790 4-65 63°07 Year...! 18,140 910 4,120 6-871] 93°49 
1915 1916 
850 1,650 2°75 3:16 aLees.< 1,720 610 925 1-54 1-78 
930 1,650 2°75 2-85 ebsec 6,400 570 2,510 4-18 4-50 
1,220 3,250 5:42 6°24 Mar....| 14,800 2,490 5,330 8-88 10-24 
2,350 4,290 7:15 7°98 April... 4,650 2,550 3,720 6-20 6-92 
2,000 3,150 5:25 6:04 May... 6,310 3,270 4,710 7:85 9-05 
1,800 2,560 4:27 4-76 June 10,700 5,050 7,060 | 11:77 13-12 
1,290 1,700 2°83 3°25 dulyene 6,310 3,480 5,220 8:70 10:03 
930 1,040 1-73 2-00 Aug.... 3,370 1,750 2,400 4-00 4-61 
450 650 1-08 1-20 Sepr.... 1,900 750 1,210 | ,2:02 2-25 
450 4,460 7°43 8°56 Oct. 1,390 450 574 0:96 1-11 
1,850 3,940 6:57 7°33 Nov.... 2,460 970 1,690 2°82 3°15 
1,900 3,300 5:50 6°33 Dec.... 1,750 770 | 1,180 1-97 2°27 
Year....! 19,200 450 2,640 4-40 59:70 Year...' 14,800 450 3,040 5:07 69:03 


11914 was apparently a year of exceptional. precipitation over the central portion of Vancouver Island. See Pre- 
cipitation Records for this locality, also compare Stream Flow Records of Big Qualicum river. 


20—CAPILANO CREEK—6 miles from mouth Drainage area, 64 square miles 
CN a a a EES, pitecaemenpaet Sea opesacd ES She a 


DESCRIPTION OF GAUGING STATION 

Location—Just above the Vancouver Waterworks intake ; about 6 miles from the mouth. 

Records available—Nov., 1913, to Dec., 1916. 

Co-operation—Gauge readings taken by employees of the Vancouver waterworks department. 

Drainage area—64 sq. miles, a revised estimate by the engineers of the Provincial Water Rights 
Branch. 

Gauge—Vertical staff ; read twice a day. 

Channel—Rocky bed ; water swift at high stages. At low water, a small temporary dam is some- 
times placed in the channel below the gauge. Gauge readings are corrected to allow for the 
backwater caused by dam. A subsidiary gauge has been installed for low water stages, 
beyond the effect of this dam. 

Discharge measurements—Well define the rating curve. 

_. Winter flow—Open water all year. 


Accuracy—C, 
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DISCHARGE MEASUREMENTS | a 


Ee 


Area of Mean Gauge F Area of Mean Gauge ‘ 
Date section velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1909 ° ; Oct. 19 529 7°85 7:70 4,100 
ATU REA OT [a eee ete cl] tye ae tic erate || eee an 318 Abi 26) 206 2-00 4°40 407 
1913 1915 
Nov. 6 196 2-04 0:90 400 April 13 300 4:90 5:95 1,489 
1914 June 11 240 1:50 4-20 359 
April 23 344 2°17 5°10 745 se 25 97 1-80 2:00 176 
May 28 354 2-10 5:15 717 Aug. 4 61 1-05 1-40 642 
June 19 343 1-91 5°10 633 Dec. 22 320 2°75 3:25 866 
Aug. 13 92 1°10 4-10 1001 1916 
Sept. 9 95 1-10 4°70 1021 Sept. 11 70 0:97 e152 69 3 
Oct. 8 115 1-66 4°05 191 : 


1 Affected by backwater from dam. 2% New gauge installed above intake on August 4. 3 Wading measurement. 


MONTHLY SUMMARIES 

: ; iE Run-oftf ‘ + ty Run-off 

Discharge in second-feet desthi Discharge in second-feet depth int 

Month Per |incheson || Month | Per inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area | mile area 

1914 
Raa irene eee eT i) Cor Ai fi) Cats Pi hn RAND a ROME Janeen 9,420 | 510 2,190 | 34-22 39-48 
LEVEN oy At: tell h Sica SA | Ali, saa |W Bee Te AA Feb.. 2,860 410 877 | 18-70 14-26 
NEE SPN Corer ae et es hek a | eee Se cae eee Mar....| 4,190 | , 410] 1,190 | 18-60 | 21-45 
PATA Coren Gace ers cll Leatey. choi] Atlee se ghee dle ol Aaa April... 3,030 410 1,160 | 18-14 20° 25 
EME Yeates | etrasttege tel] ctececy aheverel| cicreverceete cu cee eae | ear ane May... 1,720 560 1,170 | 18-29 21:09 
ASTLO tame] Wha cic obs | cle tcee arte c eben Weer, ei ie eee ata June. 1,600 430 905 | 14°13 15°77 
Dia livger stem eather steal Seer cll cee emer ay ull encore a es ae July. 1,260 110 393 | 6°14 7°06 
SNCs OA lh eet eat [ie Meee PR eal gel eae TD eggs oh Aug.. 215 | vs) 115 1-80 2:08 
DOD by werd ieee ere). eknewatsl ek aver cll eee hn) keane Ren Sept.. 5,660 40 643 | 10-05 11-22 
OC Gee ite comin Sao an Ee tne ele | Scctnee pe Ne t| Neeg  I Oct.. 9020 220 1,680 26-26 30: 26 
NON fc gerne el Pac A GA Sa ae Pete Ud | ag Nov. 6,620 250 1,645 | 25-72 28-70 
LIC evcapi| (Ea Cae race IO niamarar| Maimeri ha or ag et Dec. 710 60 226 3°53 4:05 
BOERNE. Mood cera cde ays te. lat ea Year...! 9,420 40! 1,018 | 15-90 | 215-67 
1915 1916 

Jan 4620 160 645 | 10:08 11-62 Jan 600 100 175 2°73 3°15 
Hebavers 1,920 250 655 | 10°23 10-65 Feb 8,960 100 1,190 | 18-60 20:10 
Mar 5,020 280 1,022 | 15:97 18-41 Mar 4,670 240 1,240 | 19-40 22-40 
April 94620 375 1,487 | 23-21 25°89 April 1,960 480 927 | 14-40 16-10 
May 1,540 310 704 | 11-00 12°68 May. 2,460 540 1,210 | 18-90 21-80 
June 540 150 305 4-77 5°32 June. 2,590 890 1,550 | 24-20 27-00 
July 210 65 138 2°16 2°49 July. 3,630 600 1,230 | 19-20 22-10 
Aug 65 45 53 0:83 0:96 Aug 540 180 330 5°15 5:94 
Sept 110 35 50 0-78 0:87 Sept 210 65 98 1°53 1-71 
Oct 4,620 45 1,200 | 18-76 21:63 Oct 1,840 45 166 2-60 3:00 
INGV. 2.22 1,230 240 540 8-44 9-42 Nov.... 3,240 150 526 8-22 9-17 
Dec... 8,620 210 1,100 | 17-19 19-81 Dec 4,020 80 345 5:40 6:23 
IVOAT 5) 9,620 35 658 | 10-29 | 139°75 Year... 8,960 45 749 | 11°70 |} 158-70 

er LAR fh eA Ee ECE We Real) 

21—CAYUSE CREEK—2? miles from mouth Drainage area, 350 square miles 

SSNS — ES 


DESCRIPTION OF GAUGING STATION 


Location—At the Pacific Great Eastern Ry. trestle ; 234 miles from Lillooet. 
Records available—April 8, 1914, to Dec. 31, 1916. 
Gauge—Vertical staff on pile in the trestle ; read daily. 


Channel—Wide and of moderate depth, strewn with boulders and coarse gravel. The current is 
very swift, especially at the higher stages. 


Discharge measurements—Are made at a good section and well define the rating curve, except 
at extreme stages. New rating curve in 1916. 


Winter flow—Affected by ice conditions during the winter months. 
Accuracy—Good, except possibly at extreme stages. 
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1Gauge height-dischar 


ditions Jan. 5 to Feb. 11, 120c 


ates 
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DISCHARGE MEASUREMENTS 
2 Area of |- Mean Gauge F Area of Mean Gauge . 
Date — | section | velocity | height | Discharge |) Date section | velocity | height | Discharge 
‘ Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 15 316 5:90 2°30 1,860 
April 8 171 2°29 0-70 39211) Aug. 6 236 4°57 1-60 1,080 
June 13 326 6°53 2°30 2,131 Dec. 2 143 1°35 0°34 193 
“OOK ] 410 8°30 2°70 3,410 1916 
Aug. 1 275 3°49 1-60 957 April 30 194 2°07 0°85 401 
Sept. 17 213 1-93 0-79 412 June 10 275 5:97 2-00 1,640 
1915 1096 490 11-14 3°95 5,470 
Feb. 13 167 0-92 0-14 153 || Sept. 25 212 2+ 26 0:97 479 
May 8 328 6-00 2-25 1,950 ec. 9 136 1-20 0-22 164 
1S$tation established. 
MONTHLY SUMMARIES 
: . i Run-ott . ; ip Run-oft 
Discharge in second-feet depth ia Discharge in second-feet Jebthcin 
Month Per |incheson || Month j Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
Ber han Chea val hits. ical aoelusclocssovawe May 3,400 480 | 1,616 | 4-62 5-32 
SCE Pere e re in tere erlie tee eleccoess|ccewes Sen June 6,550 1,350 2,833 8:10 9-03 
TLR sa vo lat ene er eae BSS) a ean Ae i ene July 6,000 850 2,915 8°33 9-60 
JUNE 5, a eet Peas Rete Eee enna OA Sanna Og mr AR Ed Aug.. 1,050 640 818 2°34 2°70 
eum teres aaa ee a es Wes Geeks cat ad choles Sept.. 780 420 548 1:56 1°74 
GI. 9 | laa SA here ee! Se at es Bann EC Oct.. 1,000 470 603 1-72 1°98 
Se Tue eet AE lsc eMail each o [aera cl ace neki Nov 630 380 475 1-36 1-52 
eer eer emo ree iaters sla esa.ccs <5 lleicaw Otte lclae were cree Dec 420 240 298 0°85 0:98 
POMC Le [lo ale ee Nae Ae Og ee Period 6,550 240 1,263 3°61 32°87 
1915 1916 
Jan 475 125 193 0-55 0:63 JST eee eens i120 0-36 0-42 
Feb..... 180 150 MEYS 0:45 0:47 Heb setae ees ereete | hectevinecte 126 0-36 0-39 
Mar... 300 150 213 0-61 0:70 Mar. 440 105 255 0:73 0°84 
April.. 1,000 280 624 1:78 1:99 April 415 260 297 0:84 0°94 
May.. 2,140 700 1,240 3°54 4:08 May 1,500 500 939 2°68 3:09 
June. . 2,710 950 1,690 4-83 5:39 June 6,000 1,110 3,330 9-52 10°60 
July 2,420 950 1,470 4-20 4-84 July 4,080 1,840 3,230 9°23 10-60 
Aug. 1,185 700 910 2-60 3°00 Aug.. 2,660 1,660 2,080 5:94 6°85 
Sept 775 325 450 1-29 1-44 Sept.. 1,660 155 649 1-86 2°08 
Oct 700 260 370 1-06 1-22 OCH AEs een tess estes ste ale 300 0:86 0:99 
Nov 475 220 295 0-84 0°94 Nov 260 155 199 0:57 0-64 
Dec 240 150 190 0°54 0°62 Dec 175 145 163 0°47 0:54 
m Year::.. 2,710 125 650 1-86 25°32 ' Year... 6,000 105 975 2°79 37-98 


2 Monthly mean discharge estimated by interpolation. 


22—CHEAKAMUS RIVER—near mouth 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, about 1 mile from the mouth and 10 miles from Squamish. 
Records available*—Mar. 11, 1914, to Dec. 30, 1915 ; except period Nov. 1 to Dec 6, 1915. 
Gauge—Cable gauge from highway bridge ; referenced to three bench marks ; read daily. 
Channel—Wide and shallow ; bed is rough and strewn with boulders. 
Discharge measuremenis—Are made from the bridge. 
Winter flow—Open water conditions. 
Accuracy—B and C. 


Date 


1913 
Novy. 29 

} 1914 
May 21 
June 23 
Sept. 2 
Oct. 8 


" Noy. 24 


Ms *Some records for June to Dec., 


ge relation affected by ice, and discharge estimated from gauge heights and climatic con- 


Drainage area, 250 square miles 
ae ee 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 

section velocity height 

Sq. feet |Ft. per sec. Feet 
448 5°97 4°30 
555 7°87 4-30 
490 5:80 3-60 
383 5:38 3°28 
300 4°67 2°35 
473 2-96 3°75 


Discharge 


Sec.-feet 
2,640 


4,370 
2,840 
2,060 
1,400 
2,410! 


- 1Channel may have changed during freshet in October. 


Area of 
section 


Sq. feet 


Mean 
velocity 


Ft. per sec. 


3°02 
3-20 
7-00 
5+30 
5:24 
6-07 
5:71 


Gauge 
height 


1° 
1: 
ae 
3°40 
3. 
4: 


Feet 


3-10 


Discharge 


1913, are published in Reports of the Water Rights 
a Victoria, B.C., for year 1913, p. 133; these results now are not considered reliable. 


338 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


. . is Run-oft . . i Run-off 
I ee depth in cee be se Ca Ree Orie ONO Sd oetitik 
Month Per |incheson || Month } Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area, 
1914 1915 
ABA ecese cn Pere eee Ol Mone cea) ia tss8 Goda (ecard. Gd beer Oro pcacycto Janae 1,070 450 612 2°45 2°83 
Ue ot GAH G5 A GeuLS ah Oe Great adit Ibiscnimaca fio conde Ipunogonas Febirecn 920 550 725 2-90 3:02 
IVE ELE Sects. Aretha: oe | ettstccs fe sxereel| ote an omalieee ct | ante aeet ston oll ecorer alle oleate Mar.... 4,600 800 1,440 5°76 6: 64 
April.... 5,550 1,150 2,618 | 10-47 11-68 April...}| 12,880 1,430 3,450 | 13-80 15:40 
IM ERA 6,750 2,450 4,250 | 17-00 19-60 May... 3,750 1,280 2,530 | 10:12 11:66 
June 8,120 2,080 4,333 | 17°33 19-33 June 4,600 1,380 3,270 | 13:08 14°59 
July 8,250 2,450 5,02) 20°08 23°15 July 6,250 3,350 4,320 | 17-30 19-90 
Aug 4,600 2,300 3,200 | 12:80 14:76 Aug 5,300 3,550 3,960 | 15-80 18-20 
Sept 6,170 1,190 2,011 8-04 8-97 Sept 4,850 1,650 2,180 8-72 9-73 
Oct.....| 14,500 1,070 4,080 | 16:32 18:81 Octhncc 9,125 990 2,930 | 11-72 13-51 
INOViscte ole 8,620 950 3,098 | 13°35 14-89 IN OV tele sorta tee oilers veletate tis | etptte to. ote seu] She teterenetel  eretele atoenene 
Dec..... 1,770 550 790 3°16 3:64 Dec.?... 2,300 LOO? lars leeare tas rateteuetenone | eke totensee aisle 
Period... | 14,500 550 3,290 | 13°16 | 134-83 Period..} 12,880 450 2,540 |} 10°17 | 115-48 
l1Norecord. 2? Dec. 7 to 30. 
23—CHEHALIS RIVER—near mouth Drainage area, 200 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—1%4 miles from mouth, in sec. 14, tp. 4, rge. 30, W. 6th mer. 

Records available—Nov. and Dec., 1911; Mar., 1912, to May, 1915. Gauge readings ceased 
June 8, 1915. 

Gauge—Chain gauge read daily. 

Channel—Rocky bed ; water swift at higher stages. 


Discharge measurements—Are made by wading, except at high water, when a canoe is employed. 
Winter flow—Open water all year. 


Accuracy—Below 3,000 sec. ft. accuracy B ; above 3,000 sec. ft. accuracy C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ‘ Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height Discharge 

Sq. feet | Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1911 1913 
Nov. 3 Pe 1-05 0:85 1331 || May 21 460 3:90 4-40 1,810 
Dec. 11 273 3°74 3°80 1,021 2 Sept. 8 395 3°95 4-40 1,560 

1912 1914 
Mar. 8 162 1:82 2°70 2953 || May 22 423 4-20 4-50 1,730 
July 5 221 2-42 3-07 535 Aug. 25 180 1-10 2-60 188 

Sept. 11 248 2:40 2°90 594 1915 
: 600 4: 4:95 2,910 Mar. 6 273 2°30 3:7 623 

343 3° 3°92 1,220 


1QOld staff gauge. * New staff gauge. % Chain gauge. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off ; 
depth in RAND! 2 Sa oe Si a Se ee OP Le 
Month ; Per |incheson|} Month Per | inches on! 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage; 
mile area mile area 
1911 
Nov.1. | 9,500 290 2,173 10-8 12-0 
Decl...) 4,550 810 1,598 8-0 9-2 
pe SE a oe a a re ee i Rc 1913 SS 
JET oc aoe dood iad aig Sad Sema nen Retine mal demnomane c ane eee oO 270 551 2-76 3°18 | 
Pleo seen te ltt eeets ecics| etereseuttiocanil Gegetans 'e svail aabereteetsllleaatekere eters Feb....] 1,500 340 1,350 6-75 7°03. 4 
Mar.?... 355 200 248 1-24 1:4 Mar....| 3,100 580 1,084 5-42 6°25 - 
April 650 302 425 2-12 2°3 April...| 3,450 710 1,465 7°32 8-178 
May 1,270 502 904 4-52 5:2 May...| 5,550 1,100 2,460 | 12-30 14-18 °, 
June 1,270 580 760 3-80 4-2 June...| 2,200 1,430 1,693 8:47 9-45 ° 
July 556 210 386 1:93 2-2 July...| 1,550 450 916 4°58 5°28 f 
Aug 1,610 160 310 1°55 1:7 Aug.... 750 230 441 2-20 2-54 | 
Sept.....] 1,330 130 390 1:95 2-1 Sept...| 4,850 250 1,010 5:05 5°63 - 
OctincelenL, O10 135 631 3-15 3:6 Octien. |) 47.700 270 1,765 8-82 10-17 
NOVees< =|. 05200 550 2,127 | 10-63 11°8 Nov....| 15,000 420 3,295 | 16-48 18°40 — 
Dec.....| 2,620 410 999 5-00 5°8 Dec....| 4,350 820 1,615 8-08 9-32 j 
Period...| 5,250 130 718 3-59 4:03 || Year...) 15,000 230 1,467 7°35 99°60 ‘J 


* Approximate, possibly somewhat greater. 
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MONTHLY SUMMARIES—Continued 


: : Ly Run-off oS . if Run-off 
Discharge in second-feet Sepuhin Discharge in second-feet depthuin 
Month Per | inches on || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
ie ..-| 22,000 980 4,230 | 21-15 24°37 Jan 2,750 470 1,040 (0) 6-00 
Feb.. 4,350 900 1,570 7°85 8-17 Feb 1,140 670 930 65 4-84 
Mar.....| 10,100 1,430 3,800 | 19-00 21-90 Mar 5,300 630 1,380 6-90 7:95 
April. . 12,000 1,750 3,610 | 18-05 20-13 April 6,700 750 1,800 9-00 10-04 
May.... 3,100 1,320 1,980 9-90 11-41 May 1,550 670 900 4-50 5:19 
June....| 1,320 860 1,130 5:65 6-30 SUING sec eevee tate seh | erred staat ll oe tareoete cies [tere he cecil iet eae eae 
wuly.. 1,060 350 690 3°45 3°98 AAT haces |Sesekny Stith ores eeeteney ecciactenetl | Ricard (antec aeard a 
Aug..... 350 150 270 1-35 1-56 AUT Sci | Seed SR (Ga Ohare | (es Ciciote iene IO Gemeente eh tee 
Sept..... 5,800 120 990 4:95 5°52 SIE SSS es (ce arc neal [ic omeats teal Poti scam ia RR er OE 
Obi... 9,600 600 2,040 | 10-20 11-76 fe arcane: OB eae criceticola cicadas: ate [End mbt 
Nov.....{ 10,100 1,230 4,480 | 22-40 25-00 Novas a fltaureers ata lets ahs, oo lopeteten. te aa lope eats, | tee oes 
SEG E aeee 2,200 320 730 3°65 4-21 DD OCS se loierttot ete sli crete veces listener tevape [tenn oex. | eatin ee eeneae 
Wears... 22,000 120 2,130 | 10°65 ! 144-30 Period. 6,700 470 1,210 6:05 34:02 


Partly estimated. * March 7 to 31. 


24—CHEMAINUS RIVER—near mouth Drainage area, 120 square miles 
eee ee eee TOU oad Nb Dt at ete SN Nake SAS 


DESCRIPTION OF GAUGING STATION 


Location—Near Esquimalt and Nanaimo Ry. bridge. 

Records avatlable—May 13, 1914, to Dec. 31, 1916. 

Gauge—Eighteen-foot wooden staff on left bank, 100 feet below bridge. Installed by Provincial 
Water Rights Branch in 1911; read daily. 

Channel—Straight for 150 feet above and 300 feet below section ; gravel and sand bed. Control 
changed in February, 1916. 

Discharge measurements—Are made from the bridge, or, at lower stages, by wading. 

Winter flow—Generally open all winter, but, in Jan. and Feb., 1916, stream was frozen for some 
weeks. 

Accuracy—Up to discharge of 600 sec. ft., accuracy A ; between discharge of 600 and 2,000 sec. 


ft., accuracy B ; above discharge of 2,000 sec. ft., accuracy C. The 1916 rating curve is not 
well defined. 


DISCHARGE MEASUREMENTS 


U- 0 c. 34h Ee ee SS ee ee eee ie ee ae eel 


Area of Mean Gauge : Area of Mean Gauge A 

Date section | velocity Eoight Discharge Date section | velocity height | Discharge 

ae Sq.feet |Ft. per sec. Feet Sec.-feet ne Sq. feet |Ft. per sec. Feet Sec.-feet 
Dec. 19 303 1-9 0-95 5751 Mar. 24 531 1-80 4-15 935 

1913 Aug. 31 16 0-67 1-93 10-8 4 
Feb. 3 335 1-2 0-81 397 1 Dec. 10 665 2°50 5°17 1,650 

1914 1916 
May 13 530 1-1 3°79 555 2 Mar. 28 703 1-74 4-99 1,220 
July 6 402 0:2 2°58 93-63 Nov. 4 741 2°31 5:44 vale) 

a 6 37 2°4 2°58 88:3 Dec. 15 556 0-76 4°13 421 
Aug. 11 19 1-4 2°16 26-2 1917 

cS 16 1-0 2°03 16-3 Jan. 491 0:43 3°79 2105 
Nov. 26 711 2-7 5+ 20 1,890 


1 Metered from railway bridge. 2Station established. *Several sections used. 4Not at regular section. 
* Ice along shore. 


MONTHLY SUMMARIES 


ee 


: 5 Kun-ott : - i Run-oft 

Discharge in second-feet depth in Discharge in second-feet dabth is 

Month Per |incheson|} Month Per |incheson 

Max, Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 

1914 

SestiC mre MEPS 2 “P/E SEIS. Lod | cw gata oe ae: June... 340 140 200 1-67 1-86 
LOL. oc.3{ hoc OE] Cee eC Figen aan ena Aco nao e July... 140 35 75 0:62 0-72 
(EE, ooallie iota eA OORT AEROS] IGEN SI Reena ea ae oe ee Aug.... 35 15 25 0-21 0:24 
SET. ool fe edi chb GI BELGE eRe | ei ae man (aie a Om MES 0 Pt Sept.... 460 14 110 0:92 1-03 
Breer Mere. (eee Mt lo lace ances Octitus 5,850 120 1,320 | 11-00 12-68 
BD vam ONS elt ce NS oo ee Nov.... 4,560 520 2,200 | 18°33 20°45 
‘Doshu oc of lo ole al Ee al Dalene Pair ee Beat Ceo ty UBL a Gile Sabyrnele) 190 435 3°62 4-17 


i IS ad en ees Beer Period..| 5,850 14 624 | 5-20 | 41-15 
py arte eden eee tet Period..| 5,850 | 14 | 624 | 5-20 | 41-15 | 


§ 


eee i ee 


pleas Sol ef 1 


str a ’ Pg 4 ie On PP Ea 
i Va > 


’ 
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MONTHLY SUMMARIES—Continued , 
; fe 8 ti Run-off {| oe ; Ne suas . Run-off 
Discharge in second-feet depehiin' | Discharge in second: feet (denth ita 
Month Per | inches on |} Month Per |incheson — 
Max. Min. Mean | square | drainage |] ~ Max. Min. Mean | square | drainage 
mile area mile area : 
1915 1916 q 
Vans er 3,760 240 916 7:63 8-80 Jan. 546 190 277 2°31 2-66 
Heb: fg: 1,400 450 713 5:94 6:18 }| Feb.t 6,080 190 1,370 | 11-40 12-30 
Mar.. é-\s 3,700 350 840 7:00 8:07 Mar. 3,550 510 1,400 | 11-70 13-50 
J Goyallnere 5,580 190 932 7:76 8+ 66 April 2,340 911 1,300 | 10-80 12-10 
May.... 330 190 253 2°11 2°43 May 2,240 582 1,180 9+84 11:30 
June sey 260 80 148 1-23 1:37 June 1,840 510 970 8-08 9-02 
Uy. ahore 72 40 58 0:48 0-55 July 640 192 343 2°86 3°30 
ANE. ai 44 15 24 0:20 0:23 Aug. 200 23 54 0:45 0-52 
Sept..... 20 dit 15 0:13 0-14 Sept. 26 14 20 0:17 0-19 
Oct.....) 4,520 15 795 6:63 7:64 Oct. 1,340 Le 61 0°51 0:59 
INOWisi se « 2,760 210 897 7:47 8-33 Nov. 1,340 107 477 3°98 4-44 
Decenn|s.0, 130 570 1,810 | 15:10 17:40 Dec... . 1,230 200 430 3°59 4-14 
Year. 6,130 11 617 5-14 69-80 Year...| 6,080 14 657 5°48 74:06 


1 Gauge height-discharge relation affected by ice Jan. 15 to Feb. 7, also possibly on Feb. 15 and 16. 


25—CHILLIWACK RIVER—5 miles above Sumas lake 
DESCRIPTION OF GAUGING STATION 


Location—5 miles above Sumas lake, in sec. 1, tp. 23, east of Coast meridian. 

Records available—Nov. 16, 1911, to Dec., 1915.* 

Drainage area—450 sq. miles, of which about 100 sq. miles is in the state of Washington. 

Gauge—Vertical staff on rock-filled crib ; read daily. 

Channel—Rocky bottom, good control ; water deep, swift at high stages. _ Single channel, banks 
protected by cribbing. 4 

Discharge measurements—Made from a canoe or by cable carrier. 

Winter flow—Open water all year. ‘ 

Accuracy—A. 


Drainage area, 450 square miles 
= Se ON ee ee 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge | Area of Mean Gauge A , 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |\Ft.persec. Feet Sec.-feet Sq. feet |Ft.per sec. Feet Sec.-feet 
1911 1914 
Dec. 18 451 2°61 1-70 1,180 Jan. 10 816 5:47 3:65 4,450 
1912 ee) 718 4°31 2-80 3,090 
Mar, 21 424 1-76 1-00 750 sy i 740 4°49 2°98 3,320 
td 22 508 1-52 1-00 770 iw 790 3:70 2-70 2,920 
July 8 658 4-69 2-90 3,090 ve a 780 3°27 2° 54 2,550 
Aug. 30 552 2:03 1-60 1,120 pa? 665 3°04 2°27 2,020 
Noy. 21 684 5:32 3:15 3,540 39 05} 718 2-63 2-05 1,893 : 
1913 1915 s 
June 5 969 8-90 5:00 8,640 April 26 415 5+30 2-40 2,210 Fy 
July 138 CO na! 7°Al 4-05 5,270 * 
f 


MONTHLY SUMMARIES 


Discharge in second-feet Run-oft Discharge in second-feet Run-off 
depth in depth in 
Month : Per |incheson |} Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area _ mile area 
i 1911 
Dec ie Peas ike epee [aan i SeRL eae Deo..t.c 2259-1) 970 |. 1,462). B-2 eam 
1912 1913 
Jan 4,340 810 1,518 3°37 3:87 Jan 1,360 960 1,208 2°68 3-09 
LENS obec 3,020 1,040 1,870 4°15 4°46 Feb. 10,100 815 1,942 4-31 4-49 
Mar.. 1,040 770 865 1-92 PASPAh Mar 1,160 1,020 1,064 2°37 2°73 
April. 1,120 860 980 2°18 2°43 April 3,260 960 1,557 3°47 3°87 
May.. 8,800 1,120 4,581 | 10°19 11-74 May 8,900 1,500 4,416 9°81 11-381 
June 9,050 3,650 6,387 | 14-20 15°85 June 12,200 5,920 4,779 | 10°62 11°85 
July 5,530 1,620 3,089 6:87 791 July 8,100 8,620 5,724 | 12-72 14:64 | 
Aug. 2,070 1,120 1,386 3:08 3°55 Aug. 3,440 1,250 2,303 5°12 5:90 f 
Sept 1,500 770 956 2°12 2-37 Sept 8,500 1,250 2,664 5°93 6-62 
Oct 1,290 770 893 1:98 2-28 Oct 10,500 960 2,770 6:16 7-10 
Nov 7,040 860 2,347 5°22 5-82 Nov 5,360 1,500 2,533 5:63 6:28 
Dec 1,750 1,040 1,232 2°74 3°16 Dec 2,750 960 1,d57% 3°46 3:99 yi 
Year 9,050 770 2,175 4-80 65:65 Year...} 12,200 815 2,710 6-02 81-87 . 


* Records were taken during 1916, but were found to contain errors. See Water Resources. * 
Paper No. 21, p. 38. 
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Discharge in second-feet Run-off Discharge in second-feet Run-off 


depth in depth in 

Per | inches on |} Month Per | inches on 

Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile - area mile area 

1914 E 1915 

900 4,280 9-52 10:98 Jame 1,400 800 1,040 2°31 2:66 
1,000 1,170 2°60 2°71 Feb: 900 800 850 1-89 1-97 
1,400 2,250 5:00 5:76 Mar.... 2,500 820 1,350 3-00 3°46 
1,700 3,110 6:92 C2, April... 8,700 1,550 3,850 7:45 8°31 
2,650 4,170 9-28 10-70 May... 4,000 2,000 2,740 6-09 7:02 
2,800 4,000 8:90 9-93 June... 3,300 1,620 2,320 5-16 5°76 
770 3,140 6:98 8-05 July... 2,150 1,000 1,600 3°55 4:09 
1,000 1,320 2°93 3°38 Aug.... 1,200 950 1,066 2°37 2°73 
850 1,310 2-91 3°25 Sept.... 950 800 859 1-91 2°13 
950 1,510 3:36 3°87 Octiz... 9,350 825 2,150 4-78 5°51 
2,220 3,080 6°85 7:64 Nov.... 6,100 1,400 2,450 5°45 6°08 
850 1,340 2°98 3:44 Dee:... 5,800 1,300 2,190 4°87 5:62 
850 2,560 5+ 69 77-43 Weare 9,350 800 1,830 4:07 55+ 34 

26—CLEARWATER RIVER—near mouth Drainage area, 4,100 square miles* 

———_————_— ET, 


DESCRIPTION OF GAUGING STATION 

 Location—Near Raft river. 

Records avatlable—Mar., 1914, to Dec., 1916. 

Gauge—Standard chain gauge ; read daily gauge, in 1914, was 14 mile below measuring section 3 

new gauge, installed in spring of 1915, is 50 feet below measuring section. Standard, tape- 

wound, steel cable gauge installed Oct. 17, 1916. Readings daily. 

‘Channel—Varies i in width from 100 to 400 feet and passes over several small falls and rapids. 
Bed, large boulders and gravel. 

Discharge measurements—Made from cable car at section 500 feet above gauge. 

{ Winter flow—Ice conditions for about three months. 

“Accuracy—Good ; rating curve is good and condition for metering excellent. Monthly summary 
_ given below for 1914 embodies revisions based on later measurements. See NOTE page 309.. 


DISCHARGE MEASUREMENTS 


i" Area of Mean Gauge z Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
_ 1914 1915 
pril 16 2,043 2°04 0-571 4,170 Mar, 12 1,373 0:76 3°57 1,050 
May 30 2,778 5+ 84 4-8? 16,2279 April 28 2,382 3°45 8-28 8,230 
ey 31 2,735 5°75 4-63 15,7399 1916 
June 1 2,667 5:56 4-14 14,8549 June 26 3,688 8-10 13°55 29,864 
12 2,890 6-8 5°3 19,6509 Sept. 15 2,074 2°60 7-01 5,394 
15 3,049 7:63 6:0 23,2929 Oct. 27 1,860 1-97 5:90 3,661 
16 3,174 7-93 6°5 25,1659 1917 
17 3,300 -7-78 7-0 25,7039 Feb. 19 1,653 0:77 Ice 1,281 
— duly 25 2,599 5-66 4-25 14,7179 
“Sept. 19 2,022 2°61 1-298 5,283 


‘ Norz.—Gauge height, new gauge, as follows: 15-8. 210-7. 310-4. 410:0. 510-1. 66-6. 7New gauge: 
: ‘installed Mar. 13, gauge height, old gauge, —1-50. 8 Gauge height, old gauge, 2-70. 
-_- * Surface velocity measurement, co-efficient 0-89. 


—  ° 4 ‘MONTHLY SUMMARIES 
i 
; ‘ Run-off ; es ie Run-off 
a Discharge in second-feet depth in Discharge in second-feet depth in 
y Month Per }incheson |} Month j Per | inches on 
a. Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
y mile area mile area 
1913 1914 
ees eh Gs tases s|y cane ues April... 5,650 3,040 4,756 1-16 1-29 
: 22,600 6,100 15,494 3°78 4:37 
27,950 14,475 | 21,567 5+ 26 5:89 
23,050 13,675 19,122 4°67 5°38 
13,225 7,012 9,328 2°27 2°62 
10,150 4,810 6,428 1:57 1-75 
10,150 4,540 5,914 1-44 1-66 
5,260 3,040 3,874 0-94 1-05 
3,040 1,720 2,202 0:54 0-62 
ORO See Ihecostrepel Aer hee Aas, ee (ee ae ese sriod.. | 27,950 1,720 | 9,854 1 2- 24-63 
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MONTHLY SUMMARIES—Continued 
i i Be Run-off . 4 .e Run-off 
Discharge in second-feet Roope Discharge in second-feet deptkeatl 
Month Per |incheson || Month ; Per | inches on ~ 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1915 1916 
1,740 1,040 1,445 0:35 0-40 Janvier 1,920 1,630 1,790 0-44 0-51 
1,330 950 1,163 0:28 0:29 Feb....| 1,630 1,490 1,570 0:38 0:41 
2,120 950 1,354 0:33 0:38 Mar....| 1,870 1,170 1,380 0-34 0:39 
9,600 2,380 6,603 1°61 1-80 Apriljy.|/930,180 1,770 2,950 | 0-72 0-80 
20,100 9,600 | 16,234 3-96 4-59 May...| 14,070 5,360 | 10,880 | 2-65 3:06 
16,400 | 12,400 | 14,580 3-56 4-00 June...| 33,160 | 13,690 | 22,200 5-42 6°05 
18,800 | 14,300 | 15,668 3-82 4:42 July...} 25,880 | 14,070 | 19,750 | 4:82 5:56 
15,900 | 11,700 | 13,565 3-31 3°82 Aug....} 14,260 7,320 | 10,320 2°52 2°90 
11,600 4,160 6,611 1:61 1-80 Sept....| 8,760 3,850 5,820 1:42 1:58 
5,160 3,350 4,014 0-98 1-13 Oct....| 4,070 2,340 3,170 0:77 0:89 
5,160 2,650 3,716 0-91 1-01 N@Vices 2,940 1,580 2,160 0:53 0:59 
2,860 2,250 2,496 0-61 0:70 Decne ce ee acO 1,490 1,600 0:39 0:45 
20,100 950 7,287 1:78 24-34 Year...} 33,160 1,170 6,960 1-70 23°19 


27—COLUMBIA RIVER—near Trail 


Drainage area, 34,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—15 miles above international boundary,—above mouth of Pend-d’Oreille river, below 
mouth of Kootenay, at the highway bridge near Trail. 


Records avaitlable—April 18, 1913, to Dec. 31, 1916. 
Co-operation—This station is now maintained in co-operation with the Water Resources Branch 


of the United States Geological Survey. 


type of sounding device for use in high-water. 


Gauge—A chain gauge, 60-8 feet long, read daily, and during 1916 twice daily. 


It has supplied a standard chain gauge and a special 


Channel—The river has a bend about 400 yards above the bridge, while below, the river is straight 


for 400 yards. 
ent. 


Discharge measurements—Are made from the upstream side of the traffic bridge. 


Winter flow—The river never freezes over ; station not affected by ice conditions. 


Accuracy—The rating curve appears to be good. Accuracy B and C. 


DISCHARGE MEASUREMENTS 


The control, a pronounced riffle 100 yards below the bridge, appears perman- 


Area of Mean Gauge ; Area of Mean Gauge 3 

Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 July 17 19,200 11-09 33:7 213,000 
pecs 6,640 2-79 10°5 18,600 Nov 11 9,110 5°43 14°6 49,000 

1915 

Mar. 5 5,640 2°53 8°5 14,300 Jan. 4 6,940 3°42 10-0 23,800 
2G 5,640 2°72 8°5 15,400! Feb. 11 6,290 2°74 8:8 17,100 
May 1 9,360 6:3 15-4 58,700 June 4 14,400 8-69 24-7 125,000 
Ce OF 11,200 7:3 19-0 82,200 Aug. 9 15,000 9-60 25:9 144,000 
June 11 23,900 12+4 40-2 | 297,000 Dec. 23 6,160 3:10 10:2 19,100 
July 4 20,100 10:9 34:5 219,000 1916 ' 
LP 15,800 9-63 27:6 152,000 Feb. 9 5,810 2-29 8-20 13,300 
Aug. 6 15,100 9-42 26-1 142,000 June 6 14,100 8-89 24°75 125,500 
vl 15,100 9-65 26°1 145,000 2 Ae tis 22,400 13-96 39-12 312,700 
Sept. 4 12,300 7:93 21-0 97,000 July 20 22,000 11-90 37°65 262,000 
Nov. 5 7,630 4°86 18:1 37,100 Aug. 8 16,000 10-00 27-67 160,000 
1914 Sept. 6 13,000 8-34 22-63 109,000 
Jan. 15 6,250 3°57 9°5 22,300 Fn re) 9,990 6:31 16-60 63,100 
April 17 7,120 3:51 10:5 25,000 Oct. 26 8,110 4°23 12-60 34,300 
June 2 15,600 9-68 28°3 151,000 Novy. 28 7,040 3: 10-30 22,800 


1Strong wind down stream, not a reliable measurement. 
_? New gauge was established Aug. 7, 1913, when both gauges read 26’ 10’. 
while new one read 13’ 1’. 
during high water. 


: Lg On Nov. 5, old gauge read 12’ 6”, 
Difference caused by water piling up beside the pier, to which old gauge was fastened, 


iio nee miele 
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MONTHLY SUMMARIES 


see ; Run-otf c 5 ie Run-off 

PE Ee OUD ete Raye Sneha re epeercntlee FYac oan mn 

Month Per |incheson || Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
< 1913 1914 
Bipesamererere [lover etre) «ie'|c che tetcre acs, [ie Mipratadoecs [laers ose [tee hee bree Jan....| 22,000 | 19,000 , 20,700 0-61 0-70. 
METS MNT folec earayaie.s Poissid cle erercl|\2 ysl sie dusts |\b exe dicie » [ig wie 0 'e ones e Feb....| 18,600 | 15,500 | 16,800 0-49 0-51 
REE icra e eras slivigayeleieield, [diate « aiere |\ccenea sie + Rete e ei sieves Mar....| 24,500 15,500 | 17,800 0:52 0-60: 
MTP heal crccsisis'lls.ocatctes sis focle ccolaieie [evs 4 siels [oe ele aye acs April...| 69,100 | 23,700 | 43,700 1-28 1°43. 
May... .| 165,000 56,800 86,400 2-54 2:93 May...|167,000 | 71,300 | 125,000 3°68 4-24 
June. .../312,000 | 191,000 | 262,000 7-70 8:59 June. ..|220,000 | 163,000 | 190,000 5:59 6-24 
July....| 236,000 | 150,000 | 181,000 5:32 6-13 July. ..| 222,000 | 144,000 | 200,000 5:89 6:79 
‘Aug.....|152,000 | 98,400 |125,000 | 3-68 | 4-24 || Aug....| 140,000 | 87,200 | 112,000 | 3-29 | 3-79. 
Sept.....| 98,400 | 62,100 | 83,500 | 2-46 | 2.75 || Sept....] 85,200 | 52,200 | 65,700 | 1-93 | 2-15 
Oct..... 60,500 | 39,300 | 46,900 |: 1-38 | 1-59 |} Oct....| 54,100 | 44,400 | 46,300 | 1-36 | 1:57 
Nov.....| 39,300 | 27,800 | 32,300 | 0-95] 1-06 || Nov....| 51,500 | 39,600 | 45,900 | 1-35 | 1-51 
Dec.....| 27,800 | 18,600 | 22,600 | 0:66 | 0:76 || Dec....| 39,000 | 22,500 | 30,500 | 0-90] 1-04 
Period...|312,000 | 18,600 |104,960 | 3-09 | 28-05 || Year...1222,000 | 15,500 | 76,233 | 2-24! 30-57 
1915 Pe rae Bs ae Ore peer er ee 

wan.....{ 22,500 17,000 19,900 0-58 0: 67 Jan....}) 20,500 13,000 16,300 0-48 , O55 
Feb.....| 17,000 16,000 16,400 0-48 0-50 Feb....} 16,500 12,000 13,700 0-40 | ~ 0:43 
Mar.....| 22,000 15,500 17,300 0-51 0:59 Mar....| 33,400 16,000 | 23,000 0-68 0:78 
April....| 72,000 | 23,100 | 45,500 1-34 1-50 April...| 57,700 | 34,000 | 45,000 1-32 1-47 
May....| 129,000 | 74,400 | 110,000 3-24 3°74 May...|118,000 | 59,800 | 99,400 2°92 3°37 
June. ...| 137,000 | 117,000 | 123,000 3°62 4-04 June...|306,000 | 119,000 | 192,000 5:65 6:30 
July....| 149,000 | 130,000 | 140,000 4-12 4-75 July...|304,000 | 192,000 | 262,000 7:70 8-88 
Aug.....|189,000 | 119,000 | 132,000 3°88 4-47 Aug....| 185,000 | 104,000 | 136,000 4-00 4-61 
Sept.....|117,000 | 47,200 | 76,600 2°25 2-51 Sept..../ 108,000 | 59,100 | 86,700 2°55 2°84 
COE 5 ae 45,900 34,000 | 38,200 1-13 1:39 Oct....}| 57,700 | 34,700 | 42,300 1-24 1-43 
Nov.....| 38,000 | 29,500 | 35,000 1-03 1-15 Nov....| 34,300 | 28,100 | 29,100 0-85 0:95 
Dec.....| 29,500 | 21,500 | 25,400 0:75 0:86 Dec....} 23,100 15,600 19,600 0-58 0-67 
- Year....| 149,000 15,500 | 64,941 1-91 26:08 Year.. .1 306,000 12,000 ! 80,400 2:36 32-28 

28—COLUMBIA RIVER—near Castlegar Drainage area, 15,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the C.P. Ry. bridge near Castlegar, below Lower Arrow lake and above mouth of 
Kootenay river. 

Records available—Dec., 1912, to Dec., 1915. Discontinued March, 1916. 

Gauge—Vertical staff gauge was used till August, 1914, when a chain gauge was established ; 
read daily. - 

Channel—Straight for 200 yards above and below the measuring section and gauge. A pro- 
nounced riffle in low water is lost during high water. The rise and fall of the river is about. 
25 feet. 


- Discharge measurements—Are made from the upstream side of the railway bridge. 


Winter flow—River rarely freezes over. 

Accuracy—This station was maintained chiefly to check the results obtained from Kootenay 
river near Glade and Columbia river near Trail. Due to a possibility of backwater these 
results may be somewhat in error. Monthly summaries given below for 1913 and 1914 em- 
body revisions based on later measurements. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge , Area of Mean Gauge ‘ 
Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
_. 1913 July 28 13,500 7:67 17-52 104,000 
June 14 20,100 7-88 28-2 158,500 Aug. 6 12,900 6:60 15:8 85,100 
July 5 16,550 6:94 21-6 115,000 1915 , 
re 22 13,800 6: 24 16:4 86,200 Feb. 28 6,510 1-21 0-70 7,920 
Sept. 5 12,200 5:55 13-0 67,600 April 26 9,250 3°73 7+ 23 34,500 
7,730 2-04 3-2 15,800 May 6 10,200 4:28 9°30 43,700 
June 2 12,400 5:76 14-40 71,500 
: 6,800 1:66 1-7 11,300 19161 
Mar. 6,170 1-24 0:72 7,680 Heb 02) Wn metelomyers lip ereheke oka. 0:50 7,010 
. 14,100 5-82 16-12 82,100 


COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


344 
Discharge in second-feet 
Month Per 
Max Min. Mean | square 
mile 
1912 
ia) TVG a tall icacraa ls Stora ech ak evaicnanllis stanet hie teoni [aves renee 
Be Disrarotaie!\ictototetet spare te erwketane stat los ienhonete |e eee 
INT AE iarstascil\ cbs texcte vente: laidretatiabersis |lstetstaxte- ancl loemeten ate 
VA DTU GA Rall te Cree seve fis state oeteke: We lcvattahe: hell vccefertaee 
ANT VERE sacl Rahctatetelc [Paiereneis s  eoal lle-qhe hate: cell nrensierccee 
AIRATL@(S sista ats rere ne ckete Loe nin tobecm Cre ecceared cas all ea ence a 
CLIO cael fp CREATE cle TIC Unreal entree Anaad Phan 
PNA eesti all kalo jc: tay os) Cai Stame tor tote ec etcentone tell eras tones 
MS ODireeteell ts choles wis Pecsrecna eerie lustaste teeta lone heen ee 
OGG rer topo ieale esl teeters IU-ctorerd eine [ote chat 
IN ON arto Nisbet eine sta treet tual aerate are ete eae ake 
Dec 14,700 | 12,900 | 13,800 0:92 
IPETIOC Royle sey ecat eed cease eet le eae ae Lene cede 
1914 

Janeen 10,600 8,450 9,410 0:63 
Feb. 8,200 7,210 7,740 0:52 
Mar 8,980 8,200 8,360 0:56 
April 29,500 8,710 16,700 1-11 
May 86,700 | 30,500 61,900 4-12 
June 121,000 | 88,400 | 104,000 6:94 
July 128,000 ; 92,000 | 116,000 7°73 
Aug 89,000 | 56,400 | 69,200 4-61 
Sept 55,300 | 29,000 | 41,600 2°77 
Oct 34,200 23,200 | 28,100 1-87 
Nov 23,200 18,000 | 21,600 1-44 
Dec 19,200 9,820 | 14,100 0:94 
Year....! 128,000 7,210 | 41,560 2-77 


Run-otf 
depth in 
inches on 
drainage 
area 


rece ee eee 
te eeee 


NWADONRHOOO 
Dictate Lav wmielaleucioueRi sc ieees 
HOWONNN OA 
OOrPOopPEA Boo 


for) 
— 


1:08 


29—COLUMBIA RIVER—near Revelstoke 


Location—SE 4, sec. 33, tp. 23, rge. 2, W. 6th mer., above the mouth of Illecillewaet river, on 


' 


; “ iB Run-off 

Discharge in second-feet dentin 

Month Per |incheson 

Max. Min. Mean | square | drainage 
mile area 

1913 
Dates 13,400 11,300 12,200 0-81 0-93 
Feb... 9,390 7,450 8,650 0:58 0:60 
Mar... 7,700 6,970 7,470 0-50 0°58 
April...| 21,900 6,970 | 11,500 0:77 0:86 
May...} 86,100 | 22,300 | 38,600 2°57 2:96 
June.../ 159,000 } 95,100 | 132,000 8-80 9°82 
July 118,000 | 83,300 | 97,400 6:49 7°47 
Aug 86,100 | 60,700 | 76,100 5:07 5:84 
Sept 66,100 |} 40,400 | 54,400 3°63 4-04 
Oct 38,800 | 23,200 | 28,500 1-90 2°19 
Nov 23,200 | 14,900 |} 18,500 1-23 1:37 
Dee 14,600 9,820 | 12,400 0:83 0:96 
Year 159,000 6,970 | 41,500 2°76 37°62 
1915 

Jango 10,100 8,450 9,050 0-60 0:69 
Feb... 8,450 7,950 8,120 0:54 0-56 
Mar... 8,980 7,450 7,910 0°53 0:61 
April...} 37,300 9,530 | 21,600 1°44 1:61 
BY. eo) 9 L600. 39,400 | 58,700 3°91 4°51 
June...| 78,900 | 61,300 | 68,700 4°58 5°11 
July 85,600 76,100 | 81,200 5:41 6:24 
Aug. 86,100 | 75,500 | 81,200 5°41 6:24 
Sept 74,900 | 25,100 | 49,200 3°28 3:66 
Oct. 28,000 16,800 | 20,300 1°35 1°56 
Nov 21,900 14,900 19,000 1°27 1°42 
Dec 14,900 | 10,700 | 12,900 0-86 0:99 
Year 86,100 7,450 | 36,490 2-43 33-20 


Drainage area, 9,000 square miles 
RE 


DESCRIPTION OF GAUGING STATION 


downstream side of highway bridge near Revelstoke. 


Records available—1912 to 1916, during open season. 


Gauge—Chain gauge ; read daily during open season. 


Channel—About 1,000 feet wide, controlled by an apparently permanent sical bar, 500 yards 


‘ 


below. Shift in 1913 apparently caused by the building of a breakwater at the control. 


Discharge measurements—Are made from the bridge. 
Winter flow—Affected by ice 
Accuracy—A and B for open water conditions. 


Area of 


Mean 


Frazil ice forms in large quantities. 


DISCHARGE MEASUREMENTS 


Gauge 


Date section velocity height 
Sq. feet |Ft. per sec. Feet 
1911 
Oct. 12 4,990 2:66 5+45 
1912 
Feb. 27 3,160 Jia ltet| re erase 
April 19 5,140 2°60 5:54 
June 18 12,500 7-80 15-50 
July 24 15,700 8-60 18-20 
g. 20 10,200 6°40 12-75 
t. 14 7,570 4-80 9-20 
Oct. 9 6,230 3°10 7°30 
1913 
May 5 5,040 2:40 5-60 
S26 10,100 6-02 12°82 
June 7 13,400 7:60 16°30 
Sept. 17 7,340 4°33 9-20 


1Ice conditions. 


Discharge 


Area of 
section 


Mean Gauge 
velocity height 
Ft. per sec. Feet 
6:38 13°2 
5:93 11°6 
4°75 9°5 
3°18 7-0 
2°66 5e1 
1-82 4°65 
1-60 3°70 
6°78 13-50 
1°84 4°20 
5-10 10-42 
8°68 18-50 
1-57 5:20 


Discharge 


Ms 1250 


7,510! 

5,950 
74,700 

8,280 


41,000 
131,500 
7,010 t 


Ae 
J. 
pe 
ar 


P;: ; - 
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— ABE: : 
q Pigs.’ : MONTHLY SUMMARIES 
i, Di : e Run-off F : : Run-off 
‘ ischarge in second-feet desth ih Discharge in second-feet depth in 
a Month ; Per |incheson |} Month Per |incheson 
rs Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
5 mile area mile area 
a ,. 1911 1912 
: BEA |e) 3) pete cn lg lope eh anal |.oye's\e's osols | RAs ee Ieee ae Mar.. 8,800 5,000 7,280 0-81 0:93 
RSet etree | Opel tcis/ots [lars evs. cts.o ele-<Menare wie 's |e disap f [says obo cere April,..] 16,000 8,000 | 12,000 1:33 1°45 
NEUEN eee obese ta. pee fais ie Uaeos ersyeuetall leita je eva | cuekeuatses, were ay...| 65,600 | 17,000 | 42,000 4:66 5:36 
RSE Sto aieceir il sor Ghee eO siliSie cleo! on) cllisce Go o's e [ol e-g-aierwe ov June.../ 142,000 | 37,000 | 87,000 9-66 10-75 
BRT TS tos spo elisa tisyete call votsim § wisps |/e.dierseneg [e's a eyetd ale July 88,800 | 71,700 | 78,700 8-74 10:07 
ECE eel. fovere tis lc cei athe, |v cles sisi c | cists a eters [ie era saratevevw ie Aug. 104,000 | 44,200 | 75,700 8-41 9:70 
RR Se on ie Shas cei cle a Wloreransieid ofls che isfe dis | 8 wiaerele & Sept 39,250 | 16,000 | 27,000 3-00 3°34 
OL. solloedtoleneal Si eeteond GR ee ante es (7 ene a Oct 17,000 | 12,900 } 15,795 1-76 2-03 
SR pS MM Tecan fil ase orate asa at's flere esters ayh| visep aisint aoe: [los oi evecalel a's. Nov 12,900 9,700 | 11,490 1-28 1°43 
Prem Sertlea's lle, deh oa Gh des foe See Oi LEE ean) el ea OR Period.. | 142,000 5,000 | 39,660 4-4] 45-06 
, 1913 1914 
_ April....{ 21,800 8,090?) 12,200 1:36 1-51 ADrile cep one | ce ehreie ela Cte sere [che (ona trate: a one deren tate 
_ May....| 94,500 | 12,300 | 36,500 4-06 4:67 May (LERETO WAS enon 44,500 4-94 5:70 
 June..../ 148,000 | 83,600 | 109,900 2°21 13-62 June 132,000 | 52,700 | 90,200 | 10-02 11-17 
 July....}109,000 | 61,100 | 84,400 9-38 10°81 July 146,000 | 64,700 |103,000 | 11-44 13°17 
_ Aug.....} 95,800 | 47,300 | 73,000 8-11 9°35 Aug. 86,000 | 42,800 | 66,700 7-41 8-54 
- Sept.....| 71,100 | 23,400 | 39,400 4°38 4-89 Sept 46,000 18,200 31,700 3°52 3°93 
» Oct.....| 24,000 13,000 17,200 1-91 2-20 Oct 31,300 13,200 19,900 2°21 2°55 
» Nov.....} 13,000 9,860 | 11,200 1-24 1:38 Nov 19,200 | 11,200 } 14,300 1:59 1:77 
ES. wall’ ae.o6 tll Soo 6o6 oellslhou mood bobo ong Boo Oo Dec TZ AOOM eee ichoiere 8,750 0:97 1-12 
q iPertod....|148,000 |......... 47,975 5°33 48-43 Period..| 146,000 |........ 47,380 5-26 47°95 
‘ 1915 1916 
April....{ 31,300 9,600 19,900 2°21 2°47 April...{ 21,800 9,700 12,500 1-39 1-55 
+ May....| 74,500 | 29,200 51,900 5°77 6°65 May...} 47,200 23,000 34,800 3°87 4°46 
_June....| 84,900 | 42,800 | 61,300 6-81 7:60 June...| 165,000 | 42,400 | 90,800 | 10-10 11-30 
July....] 91,500 61,700 77,700 8°63 9-95 July ...| 156,000 76,400 | 113,000 | 12-50 14-40 
Aug.....| 99,000 65,800 | 85,600 9-51 11-00 Aug....| 88,700 | 44,000 69,100 7°68 8-85 
Sept...../ 62,900 | 15,200 | 30,300 3°37 3:76 Sept....]| 83,000 | 21,200 | 43,000 4:78 5:33 
meOct.....| 20,200 10,800 14,300 1-59 1°83 Oct....| 34,800 13,700 18,400 2°04 2°35 
BeNOV.....| 17,700 8,400 | 11,400 1:27 1-42 Nowe teil £4,200 iets igre 9,480 1:05 lp alyy 
oy Dec.....| ' 9,000 7,700 8,050 0:89 1:03 Deosyanlnee sana lsuhersto ae 6,000 0:67 0°77 
1g Period. .! 93,000 7,700 | 40,050 4-45 45-71 Periods i'G5,000))|octeeen: 44,100 4-90 | 50-18 
ve 1 Station established October 12, 1911. Freeze-up November 5, 1911. Channel opened March 1,1912. Freeze- 


‘up occurred middle of December, 1912. *Hstimated 3 Ice conditions Nov. 12 to Dec. 31; discharge estimated. 


30—-COLUMBIA RIVER—near Golden Drainage area, 2,500 square miles 


DESCRIPTION OF GAUGING STATION 
Location—SW %, sec. 12, tp. 27, rge. 22, W. 5th mer., above mouth of Kicking Horse river, one 


Ly mile from Golden, 100 yards below the Columbia River Lumber Co.'s mill. 


y 


Records available—During the open season from 1903 to 1915. 
Co-operation—Gauge heights from 1903 to 1911 were obtained through the courtesy of the Colum- 
; bia River Lumber Co. 
Gauge—Vertical staff gauge; read daily during the open season. Different gauges have been used: 
Channel—The section is situated in the middle of a straight stretch of river of 1,500 feet. At 
low water, there is a pronounced riffle 300 yards below the gauge, but, at high water, this 
riffle disappears. 
Discharge measurements—Are made from boat held by temporary cable about 100 yards below 
mill. 
« Winter flow—Ice conditions generally exist from about the middle of November till the end of 
March. Frazil ice may be expected. 


 Accuracy—This station is affected at high stages by backwater from the Kicking Horse river. 
When the extent of this influence is ascertained it may be necessary to revise some of the data 


here presented. Any person desiring to use these data for detailed studies should secure 
: the latest revision from the B. C. Hydrometric Survey. Considerable difficulty is also ex- 
perienced in metering at high stages. The accuracy of the monthly mean discharges for June 


and July is probably within 20 to 25 per cent and for other months somewhat better. 


COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


346 
Area of Mean Gauge ; 
Date section velocity height Discharge 
5 Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 
Oct. 17 792 2-36 10°8 1,870 
1912 
Feb. 20 615 NOD fa ein ieee 7951 
June 4 1,030 3:02 9-2 3,100 
i 8 1,270 3°52 8-1 4,490 
ys 2,485 4°35 5:0 10,800 
July 28 1,910 4-60 5:3 8,820 
“S28 2,010 4-14 5:6 8,300 
Oct. 1 798 2:53 10-5 2,020 
21913 
May 23 1,060 3:42 3:72 3,620 
June 16 Selo 5:40 ' 2:1 20,000 
July 4 2,690 4-26 4°0 11,300 
Sept. 16 1,280 4-17 8:13 5,340 
Noy. 24 764 2-20 1-82 1,670 


1 Tce conditions. 


2 Different gauge. 


Area of Mean 
section velocity 
Sq. feet |Ft. per sec. 
616 1-45 
2,540 4-09 
855 2:65 
1,420 0:67 
1,940 2°08 
2,460 3°18 
1,540 1:14 


Gauge 


height Discharge 
Feet Sec.-feet 

ateete rece 8941 
7:95 10,400 
2:48 2,260 

0:50 9571 
3°75 4,050 
7:20 9,200 
1°58 L,750. 
5+15 5,280 
7-10 7,250 
12°05 19,000 
7:20 9,270 
6:70 7,340 
1:40 1,390 


3 Nofe.—8 ft. 1 inch on one gauge=4-48 on other; zero on one gauge 


(which was marked and recorded in feet and inches) at top, zero on other gauge (feet and tenths) at bottom. 
4 From ‘Miscellaneous Meter Measurements,’’ W. R. Paper No. 21, p. 352. 


MONTHLY SUMMARIES 


: : i Run-off 
Discharge in second-feet dentin 
Month Per | inches on 
Max. Min. Mean | square |} drainage 
mile area 
YNi 05 91 RE SY ey eet oo (etna so ae ie Dae matey al Iogear tt ceric 
VE ay Foire | ate ile: tetany | cuaret losete oi llexelec site te oxelil a castereroyenll emer ateeeions 
PUNE se enelic le eye steal lie dave ceteral | erate tatnie vedet'| ie, Srehs, seer ed li aesNeleheteretede 
a Rb ig Alea fe ets AIA Te rare eet, Sits cy cickciSl Rap eiesc cal bimoloriatowm 
PATA see cee ek te eal ovoner et terete icie a le Verona te Al ieeuece cet ietazetehiete We tere 
SOP Vee ercte Icueve recess os | o orecne eee oil sue teeroschay | ote seperate cou leraeene: shat ake 
OYE & airacleeh Sicehtredl (Geoortoratenl (rah ano Siieotal anor terial Peo mtko.n A 
INOW Berd |store terete ie een Mee lleeistere  oee:| epsneascoueaed | kerevsrerencven 
Period...}........}.....--.)---.-- td 
1904 
Mian eters tre siete tet tie auns tors eae epee rd ores acs lo cncrcecha 
April 4,500 1;950 3,000 1-20 1:34 
May 7,000 3,000 4,527 1-81 2-09 
June 11,600 5,500 9,053 3-62 4-04 
July 18,100 9,500 13,164 5:27 6:08 
Aug. 9,500 5,200 7,961 3:18 3°67 
Sept 6,000 2,500 4,256 1-70 1:90 
Oct. 3,000 1,650 2,077 0:83 0:96 
Nov 1,650 1,625 1,625 0:65 0:73 
Period 18,100 1,625 5,710 2°28 20:81 
1906 
April 3,050 i Sio: 1,972 0-79 0-88 
May 6,500 3,000 4,468 1:79 2-06 
June 8,300 4,100 5,895 2-36 2:63 
July 13,900 8,500 11,584 4-63 5:34 
Aug. 10,800 4,900 7,983 3:19 3°68 
Sept 7,700 2,700 5,048 2:02 2°25 
Oct 3,000 1,860 2,437 0-97 1-12 
Nov 1,950 1,625 1,700 0:68 0-76 
Period...! 13,900 1,575 5,136 2°05 18-72 
1908 
ADIL 2: 2,800 URS As 2,000 0-80 0-89 
May.... 7,200 2,450 5,505 2-20 2°54 
June....| 138,900 6,800 11,3820 » 4-53 5:05 
July gee cjtS, 500 12,000 14,887 5:95 6:86 
Aug.....} 12,300 5,000 8,438 3°37 3°88 
Sept..... 5,400 2,350 4,016 1-60 1-78 
Octeae oe 2,350 1,750 1,993 0-79 0-91 
IN OVica 2 2,050 1,500 1,600 0-64 0-71 
Period...] 18,500 1,500 6,220 2-49 22-62 
1910 
April 6,500 1,850 3,000 1:20 1-34 
May 11,300 4,800 7,491 3:00 3°46 
June 13,300 9,900 11,593 4-64 5°18 
July 13,600 11,800 13,000 5:20 6-00 
PNAS carci be ced Saar Aaa cole lage ialiad ake ai aleve, Ato oleae aaah alee 
SepUre er salcicteuss cist Mise cel habe ei tess evenly ducks oe cre late ckeiee ene 
CO CCAE I, |tatettea teal orstecwione oe | ie Rae a alfa raters. Sieh -otrereiter Bueke tems 
Period 


a 


f i. a Run-off 
Discharge in second-feet denthan 
Month Per | incheson 
Max. Min. | Mean | square | drainage 
mile area 
1903 
April 2,200 1,650 1,800 0:72 0:80 
May 5,400 2,050 3,174 1-27 1:46 
June 20,800 6,300 | 15,330 6:13 6-84 
July 15,300 9,500 | 10,860 4-34 5:00 
Aug.. 10,600 7,900 9,448 3:78 4°36 
Sept.. 7,500 2,900 4,933 1:97 2-20 
Oct.. 6,700 3,000 3,800 1:52 1:75 
Nov 2,900 2,500 2,600 1-04 1-16 
Period.. | 20,800 1,6£0 6,490 2-60 23-57 
1905 
Mar 1,625 | 1,200 | 1,500 | 0-60] 0-69 
April 2,500 | 1,350 | 1,593] 0-64] 0-71 
May 4,800 1,900 | 3,212 1-28 1:48 
June 10,800 5,200 9,070 | 3-63 4-05 
July 10,600 | 7,500 | 9,558] 3-82] 4-40 
Aug. 10,600 | 5,000 | 8,738 | 3-50] 4-04 
Sept...{ 5,200 | 3,050 | 4,076 | 1-63] 1:82 
Oct. ac 3,050 1,950 2,000 0-80 0:92 
Nov seslaks oie lisue-'s lerel ecateriliotere.ccaesl onal] ouere’elie teu] foes ta ranean 
Period..! 10,800 1,200 4,970 1:99 18-11 
1907 
April...{_ 1,800 1,550 | 1,600) 0-64) 0-71 
May...| 6,800] 1,625 | 4,027] 1-61 1:86 
June...| 12,800 6,700 9,536 3°81 4-25 
July... | 15,100 | 11,600 | 12,767 | 5-11 5:89 
Aug....| 12,000} 6,700 | 9,064 | 3-63 | , 4:18 
Sept.... 7,500 2,900 5,045 2-02 2°25 | 
Oct....| 3,000 | 2,050 | 2,513 | 1-01 1:16 
Nov....| 2,150 | 1,625 | 1,700] 0-68 | 0:76 
Period..! 15,100 1,550 5,782 2°31 21-06 
1909 
April... 1,625 1,450 1,500 0-60 0:67 
May... 6,100 1,400 2,423 0:97 1°12 
June...| 14,800 6,500 11,856 4-74 5:29 
July...] 16,800 10,600 12,919 5:17 5:96 
Aug....| 10,600 5,700 7,942 3°18 3:67 
Sept.... 5,700 2,200 3,933 1-57 1-75 
@Octerrs 3,650 1,800 2,214 0-89 1-03 
Nove 1,800 1,400 1,400 0:56 0:62 
Period..! 16,800 1,400 5,523 2°21 20-11 
1911 
April...)  2,5U0U 1,400 1,500 0:60 0: 67 
May 4,000 | 2,050] 3,201 | 1-28| 1:48 
June 18,100 | 4,500 | 31,793 | 4-71 | 5-26 
July 17,100 | 11,600 | 12,987 | 5-19 5:98 
Aug....| 11,300 | 5,400 | 8,019 | 3-21 | 3-70 
Sept. 6,100 | 2,150] 3,913 | 1-57] 1°75 
Oct.. 2,150 | 1,850] 1,900] 0-76} 0-88 
Period..| 18,100 | 1,400 | 6,188 | 2-48 | 19-72 
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MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off "Discharge in second-feet Run-off 
\ eerie Se oa eee A Sn depthtin: Sth 7 Ae eae ete a ee EN ep th im 
~ Month : Per | inches on || Month Per | inches on 
Max. Min. Mean |} square | drainage Max. Min. Mean | square | drainage 
4: mile area mile area 
, x 1912 1913 
April....| 2,100 1,550 1,750 | 0-70 0-78 April...} 2,000 1,530 1,650 0:66 0-74 
May....| 4,800 1,625 3,169 1-27 1-46 May...| 9,300 1,600 3,630 1-45 1:67 
 June..../ 11,600 2,700 6,725 | 2-69 3-00 June...| 18,600 9,760 | 14,400 5:76 6-43 
July....}| 11,600 8,500 9,594 3°84 4-42 July...} 12,600 9,070 11,200 4-46 5-14 
 Aug.....]| 9,100 4,500 7,732 | 3-09 3°56 Aug....| 9,760 6,660 8,300 3°32 3-83 
~ Sept 4,250 2,200 2,995 | 1-20 1°34 Sept.... 8,840 5,610 6,820 2-73 3-05 
meOct:.... 2,100 1,550 1,900 0:76 0:88 Oct....| 6,060 2,660 3,875 1°55 1:79 
; See amen (eee Neen. ot teres. [te artic tani let co'e o'oes|e-sicre Rebace ® Nov....}| 2,560 1,320 1,870 0:75 0:84 
_ Period...! 11,600 1,550 4,838 1:93 | 15°44 Period..| 18,600 } 1,320 6,468 2-58 | 23-49 
} 1914 1915 
April 3,700 1,900 2,731 1-09 1-22 April... 3,220 1,260 2,070 0-83 0:93 
_ May 8,230 3,020 6,014 2-40 2°77 May... 6,290 2,400 4,810 1-93 2-22 
June 15,800 7,120 11,604 4-64 5-18 June... 8,600 5,280 6,520 2°61 2°91 
July 19,950 | 10,020 | 15,582 | 6-23 7:19 July 9,960 8,630 9,490 3:80 4-38 
Aug 9,920 5,920 7,991 3°20 3°69 Aug 10,600 8,630 9,800 3°92 4-52 
Sept. 5,840 2,840 4,140 1-66 1-85 Sept 8,470 2,350 4,690 1°88 2-10 
Oct 3,800 1,920 2,440 | 0-98 1:13 Oct 2,300 1,680 1,910 0:76 0-88 
Nov 22000 |S seme: 1,820 | 0°73 0-81 NO Vise Sees hci atte orn fel acs tete suse auel | abe ret coties een erMue aa A 
-Period.. HOOD Ome ae t 6,540 2°62 23-84 Period..} 10,600 1,260 5,613 2°24 17.94 
: Note.—The mean discharge for the first and last months of the various seasons are, in most cases, partly estimated, 


_ gauge readings only being available for portions of the respective months. The actual periods of record for the re- 
_ spective years were : 1903, April 16 to Nov. 23; 1904, April 13 to Nov. 24; 1905, Mar. 21 to Oct. 19 ; 1906, April 1 
_ to Nov. 17; 1907, April 7 to Nov. 26; 1908, April 6 to Nov. 13; 1909, April 8 to Nov. 13; 1910, April 6 to July 
© 20; 1911, April 19 to Oct. 17 ; 1912, April 6 to Nov.3; 1913, April 14 to Nov. 30; 1914, April 5 to Nov. 16; 1915, 
_April 1 to Noy. 10. 


_ 31—COQUIHALLA RIVER—one mile from mouth Drainage area, 360 square miles 


- 


DESCRIPTION OF GAUGING STATION 


SP iio Near Hope, in sec. 10, tp. 5, rge. 26, W. 6th mer. 

Records available—Continuous records, Nov., 1911, to Dec., 1916. 

Gauge—Cable gauge on highway bridge ; read two or three times a week. First gauge was des- 
troyed March 23, 1912, when old bridge was demolished... New gauge was established April 
10, 1912. Discharge Between these two dates estimated. There is also a subsidiary gauge 
on C.N. Ry. trestle, read four or five times a week. 

Channel—Bottom rocky and stream rather shallow ; water swift at the higher stages. 

Discharge measurements—Are made from downstream side of bridge. 

Winter flow—In very cold weather, ice forms along the edges of the stream, with some anchor 
ice at the riffle which forms the control. 

Accuracy—C and D; gauge readings somewhat irregular. Measurements in 1916 showed 
revision of curve to be necessary. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity | height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 ke a Sept. 9 383 3:7 2-70 1,440 
Noy. 16 146 2-3 1-151 330 oes 13 524 6:0 3°47 3,160 
Dee. 12 285 +3 2+051 1,220 1914 
1912 July 9 299 3-0 1:90 858 
- Feb. 29 174 2:4 1-251 422 ae ls 224 2°5 1:60 553 
‘June 8 597 4°8 3-302 2,880 Aug. 28 130 1:4 0:75 178 
29 275 3-2 1:90 890 Oct. 27 188 1°56 0:91 283 
Sept. 13 171 2-0 1:05 334 Dec. 18 206 1:47 1-68 3008 
Nov. 15 276 2:8 1:65 762 1915 
mo 48 350 3°5 2-25 1,210 || June 29 215 2:10 1:30 459 
a 20 386 3-9 2°45 1,510 July 10 207 1:77 1-10 367 
1913 Dec. 18 230 2-11 1:25 486 
May 12 576 5:7 3-50 3,140 1916 
¢ pare 21 540 5:8 3°65 3,040 July + re ae ie 2b r 
U 21 vA . 2-60 1,410 “ > . “ 2) 
. 46 0 Aug. 10 280 2-81 1:79 787 


*Old gauge, now destroyed and section altered. * New gauge, established April 10, 1912. Ice conditions. 
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348 7 COMMISSION OF CONSERVATION , 


MONTHLY SUMMARIES 


Discharge in second-feet Run-oft Discharge in second-feet Run-off — 


depth in : depth in 
Month Per |incheson || Month Per |inchesan © 
Max. Min. | Mean | square } drainage Max. Min. Mean | square | dwainage 
mile area mile area 
1911 1912 
“ES serge PERRO neh In cee ene (anaes em ter ey Bere 2,090 470 942 2-62 3°02 
He) OC SOLER ar. ie Pate od Can ee a ici 1,270 470 981 2:72 2-93 
IES R ER Hf does a teoccoil excises setae lic eaten Oil anon eee 700 230 415 1:15 1:32 
PA DTI GS Se rae wallaemetelsiers elles tareteull erent xe 1,190 740 884 2-46 2°74 
INE Ry Nore obi diol nde Buctolliesehe dave le elite tate e ccusue elle cnet coves ; 5,600 1,140 2,662 7-40 8:52 
ROO EY ey Hl ee eet eae) ea BAY Pres rteay Fee ky a 2,940 1,010 2,059 5°72 6:37 
EGS ahs ce 8 tl Re peters Area de remain ne et NI tee Ate is 1,500 410 799 2°22 2-56 
IAAT erent sls Asta k te eo Ra geee ets aloha cnatamere rel emene muauel 710 310 460 1-28 1-48 
AoE) OTE Rol Ben emer aite ied] INR coe] [Era tbs aue a gia ches tare 600 230 365 1-01 1:13 
OEE ears el aps od, Heal eeaiaes aha sleet auahea eteaet evel eeaee de ae 1,190 210 471 1-31 1-51 
IN OVinee- 3,630 310 1,000 2-78 2,150 310 1,004 2-80 3°12 
Decwie.). 1,160 470 819 2°27 910 480 587 1-63 1:88 
PGPLOU cs 5) Bo rahateunte'l|« tote chess fo als eve dMtore Ueteae eeeteall (oe Buches see 5,600 210 969 2-69 | 36°58 
1913 1914 
Jan 1,580 320 557 1-55 1:79 Jan 7,040 470 1,350 3°75 4°32 
Feb 2,400 250 592 1-64 1-71 Feb 730 470 560 1:56 1°62 
Mar 560 270 391 1-08 1-25 Mar 3,580 660 1,560 4-34 5:00 
April 2,310 230 1,195 3°32 3:70 April 4,550 1,100 2,850 7°92 8-84 
May 6,070 890 3,330 9:25 10-66 May 5,880 2,570 3,980 | 11:07 12-75 
June 7,040 2,480 3,961 | 11-00 12-27 June 4,160 1,500 2,630 7:31 8-16 
July 2,480 850 1,705 4-74 5:46 July 1,400 350 720 2-00 2-31 
Aug 970 330 580 1-61 1:86 Aug 370 220 279 0:78 0:90 — 
Sept 3,110 320 1,000 2:78 3:10 Sept 930 220 444 1-23 1:37 
Oct 5,690 320 1,665 4-62 5:33 Oct 500 270 345 0:96 1-11 
Nov 2,310 770 1,243 3°45 3°85 Nov 2,480 810 1,460 4-06 4°53 
Dec 1,240 470 719 2-00 2°31 Dec 1,200 290 674 1:87 2°16 
Year 7,040 230 1,412 3:92 53-29 Year 5,880 220 1,405 3°91 53:07 
1915 1916 
Jan 320 210 252 0:70 0-81 Jian teil) Se aes (Pe eee 402 1-12 1-29 
Heb: a. 300 220 242 0:67 0:70 Heb. a0s.Al heim ser ome oe 390 1-08 1-17 
Mar 1,550 230 530 1:47 1-70 Mar.! 6, 900 Ri Saree 1,530 4-25 4-90 
April 3,200 870 1,580 4-39 4-90 April 3,170 970 1,580 4-39 4-90 
May 1,920 810 1,210 3°36 3:87 May 4,990 1,500 2,810 7-80 8:99 
June 1,100 430 730 2°03 2-26 June 6,200 2,700 3,730 | 10-40 11-60 
July 890 270 406 1:13 1-30 July 3,260 1,100 2,02 5:61 6:47 
Aug 270 200 222 0-62 0:72 Aug. 1,080 380 634 1-76 2-03 
Sept 270 180 201 0-56 0:63 Sept 600 190 309 0:86 0:96 
Oetyen.t 6,840 180 1,150 3:20 3:69 Oct. 510 150 232 0:64 0:74 
IN TOwiag ste 2,310 470 1,010 2°81 3°14 Nov 3,600 170 7a 1:98 2-21 
Dew... 4: 1,640 445 697 1:94 2°24 Dec. 450 170 244 0-68 0:78 
Year.... 6,840 180 686 1:91 25°96 Year... 6,900 150 1,220 3:38 | 46:04 


1 Gauge height-discharge relation affected by ice, and discharge estimated at 390 c.f.s. from Jan. 9 to Mar. 6. 


32a—COQUITLAM LAKE Drainage area, 105 square miles 


The following summary has been compiled from records supplied by the British Columbia 
Electric Railway Co. 


AVERAGE RATE OF RUN-OFF FROM COQUITLAM LAKE WATERSHED ’ 


Year 1906 1907 1908 1909 1910 1911 1912 1913 
mecond-feet). occ 6e55 0% ae TRE de L172 912 1,057 989 987 816 910 809 
Second-feet per square mile.......... Si bean lye 8-67 10:07 9-41 9-40 aT 8-66 7:70 


MEAN MONTHLY RUN-OFF FOR YEAR 1913 


Month Jan. | Feb. | Mar. | April| May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 


ACs Stisadya tenets 1,150 818 947 567 696 568 263 229 612 | 1,050 | 1,961 847 
DULG sista ee >» ‘110-94 | 7-79 | 9-01 | 5-39 | 6-62 | 541 2°50 | 2-18 | 5:83 |10-00 |18-68 | 8-06 


i 


STREAM FLOW DATA—B, C. TABLES © 3 349 


a 


- 32b—COQUITLAM RIVER—one mile from mouth Drainage area, 115 square miles 


DESCRIPTION OF GAUGING STATION 


-: Gauge—Chain gauge on highway bridge at Westminister Junc. ; read daily. 
_ Channel—Gravelly bottom, good control, water dead at low stages. 
Discharge measurements—Well define the rating curve. 
Winter flow—Affected by ice only in very cold weather, which seldom occurs. 
_ Accuracy—B in 1915; C in 1916. 
_ General—The flow as measured at this station is affected by the Coquitlam Lake dam and does 
not include the water diverted to Buntzen lake for power purposes. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge 2 
Date section | velocity height Discharge Date section | velocity height | Discharge 
| Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-fee: 
ff 1915 June 21 25 1-70 1°35 433 
Jan, 25 26 1:53 1°50 401 July 20 6:5 3:70 1:35 204 
April 3 1,170 4-40 OPIS 5,160 2 1916: 
15 792 1-40 3:30 1,120 2 | April 14 883 2-61 3°30 998 


1Section 150 yards below gauge. ?Section at gauge. % Section 100 yards below gauge. ‘Section 120 yards 
below gauge. 


MONTHLY SUMMARIES 


Discharge in second-feet Bene Discharge in second-feet opus 
Month Per |incheson|| Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
aif 1915 1916 
ee ernment (ey et iim ('Rc errr onl eee as [oatevare os ['ele ea sie oie avert 60 50 51 0:44 0:51 
Beeb... .. 720 70 210 1-82 1:90 Aon cel) Pack) 50 2,690 | 23-40 25-20 
Mar 4,350 150 1,100 9°57 11-03 Miareni| | 14,000 80 2,180 | 19:00 21-90 
April 8,800 150 1,650 | 14°35 16°01 April... 1,850 250 1,070 9-30 10°40 
— May 720 80 286 2:49 2°87 May... 1,850 480 1,070 9-30 10-70 
 -June 250 40 70 0:61 | + 0°68 Funes alee ee alten ae 1,520 | 13-20 14-70 
July 40 40 40 0°35 0:40 July telat: 640 1,220 | 10-60 12-20 
Aug 40 40 40 0:35 0-40 Aug.... 560 10 119 1:03 1:19 
Sept 40 40 40 0:35 0:39 Sept.... 40 10 14 0:12 0-13 
Oct 3,720 40 Sat 3°28 3°7 OGticrae 350 10 42 .0:36 0:42 
ee es 2,300 50 520 4-52 5:04 Nov.... 1,400 20 562 4-90 5:47 
Dec.. 6,740 80 1,550 | 13:50 15:60 DDG siete [ee crete tote ie rar be eteator |b calevereceescy'l erccrtacseeth | toner ome menore 
Period. . 8,800 40 535 4°65 58-10 Period.. 9,700 10 958 8°33 © 102-82 _ 


1 Gauge out June 18, replaced July 6. Discharge estimated : June 18 to 30, 2,000 sec.-ft.; July 1 to 5, 1,000 sec.-ft. 


_ 33—COWICHAN RIVER—near lake outlet Drainage area, 235 square miles 
— DESCRIPTION OF GAUGING STATION 


s Location—Near outlet of Cowichan lake, 500 feet below Canadian Northern Pacific Ry. bridge. 
_ Records available—Mar. 1 to Dec. 31, 1913, by Provincial Water Rights Branch ; Jan. 1, 1914, 
. _ to Dec. 31, 1916, by British Golub Hydrometric Survey. 
_Co-operation—Provincial Water Rights Branch established gauge in 1913. 
- Gauge—Twelve-foot wooden staff, on downstream side of highway bridge ; read twice daily. 
_ Channel—Gravel and small boulder bed ; straight for 300 feet above and 100 feet below section ; 
one channel at all stages. 
/ Discharge measurements—Well define rating curve 1913 to 1915. On Feb. 15, 1916, shift in 
channel occurred, and new rating applies since that date. 
Winter flow—Open all winter. 
ccuracy—Good ; monthly summaries given below for 1913 and 1914 embody revisions based 
on later measurements. See NOTE page 309. 


‘ 


350 COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : 
Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 
JAD ae L TOLUAG |eexo porches: 3°45 1,377 
Sept. 30 A SoeN Meeker torent see 2-00 571 
Dec. 10 TL, SSS acer nctees 6-38 3,552 
npr (Oven ert toners ait Aetatorerere cee 5-42 2,944 
hata USESD Wy stecesvera ape 4°33 2,950 
1914 
June 24 824 0:8 2-08 667 1 
Aug. 26 533 0:2 0-70 Wes 
ne 104 ikeot 0:72 1182 
Nov. 25 1,670 2°6 6:20 4,300 


Area of 


Discharge 


Dec. 18 


Sq. feet 


1,310 

150 
1,780 
1,830 


1,640 
1,620 
952 
955 
1,100 


Mean Gauge 

velocity height 
Ft. per sec. Feet 
1-60 4°68 
0:72 0:61 
2°71 7:54 
2°72 7-71 
2-04 6-60 
2-04 6:52 
1-43 3-70 
1-36 3°68 
1°38 3°85 


Sec.-feet 


2,080 
108 # 

4,820 

4,990 


3,340 
3,310 
1,360 
1,300 
1,520 


1 New station establisned py 6. U. Hydrometric Survey. No change in gauge uatum. 2 Low water section. 


2 Not at regular section. 


MONTHLY SUMMARIES 


Jan:....| 2,790 1,280 1,930 : 


5 G ss fun-ort 
Discharge in second-feet depth in 
Month Per | incheson 
Max. Min. Mean | square | drainage 
mile area 
1913 
DRT eo) Soe Uae eaeseie Lisante | BBs Rueese st] Roce ee | eee ree: 
1 ES) os rato call BE tea | oie er He ABR re | ee re a3 MON da 
Mar 1,740 1,280 1,430 6-08 7:00 
April 1,960 1,340 1,650 7:02 7:83 
May 1,960 1,460 1,754 7:46 8-60 
June 1,810 935 1,260 5:36 5:96 
July 935 500 783 3°33 3°83 
Aug 475 230 330 1-40 1-61 
Sept 600 230 505 2°15 2-40 
Oto kao. 1,670 500 1,082 4-60 5:30 
INOV 5: siete 6,400 910 2,552 | 10:87 12:14 
Dec..... 6,050 1,810 3,400 | 14:47 16:67 
Period... 6,400 230 1,475 6-28 71:34 
1915 
8:21 9-46 
Feb..... 1,880 1,340 1,720 7°32 7:62 
Mar 2,360 1,400 1,870 7:96 9-18 
April 3,260 1,220 2,340 9-96 11-11 
May 1,160 665 842 3°58 4:13 
June 655 320 500. 2:13 2:38 
July 305 170 234 1-00 1:15 
Aug 167 95 132 0:56 0-63 
Sept 93 32 54 0-23 0-26 
Octi a. 3,440 32 616 2:62 3°02 
Nov 3,800 1,980 2,700 | 11-50 12-80 
Dec 4,980 2,930 3,980 | 16:94 19-54 
Year 4,980 32 1,410 6-00 81-28 


: : ¥; Run-off 4 

Discharge in second-feet depihaga 

Month Per |incheson 

Max. Min. Mean | square | drainage | 
mile area 

1914 
Jan 7,300 1,880 4,483 | 19-08 22-00 
Feb. 3,130 1,370 1,868 7-94 8:25 
Mar 3,490 2,040 2,908 | 12°37 14-25 
April 2,870 1,880 2,289 9-74 10-87 
May 1,810 $25 1,243 5-29 6:08 
June 825 550 702 2-98 3-32 
July 550 230 376 1:60 1-85 
Aug. 230 112 168 0-71 0°82 
Sept 350 87 183 0-78 0-87 
Oct 5,500 350 2,378 | 10-10 11-68 
Nov 4,950 3,220 3,997 | 16-95 18-94 
Dec 3,490 990 1,951 8:30 9-57 
Year 7,300 87 1,879 8-00 | 108-45 
1916 

Jan. 3,010 1,110 1,650 7°03 8-11 
Feb. 3,880 1,050 2,340 9-96 10-70 
Mar. 4,040 2,290 3,120 | 13-30 15-30 
April 2,690 2,280 2,520 | 10-70 11-90 
May 2,690 1,780 2,260 9-62 11:10 
June 1,710 1,360 1,500 6-38 7-12 
July 1,310 740 980 4-17 4-81 
Aug.. 715 334 492 2-10 2-42 
Sept. 325 160 230 0-98 1-09 
Oct.. 433 88 137 0:58 0:67 
Nov 1,510 530 1,190 5:07 5:66 
Dec 1,570 1,140 1,400 3°96 6:87 
Year 4,040 88 1,485 6:32 85°75 


34—CRAZY CREEK—near mouth 


Drainage area, 45 square miles 
st AO eee 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 28, tp. 23, rge. 5, W. 6th mer. 


Records available—Mar. 8 to Dec. 13, 1914 ; Mar. 24 to Dec. 31, 1915 ; Apr. 1 to Nov. 12, 1916. 
Gauge—Standard, vertical staff gauge, situated on C.P. Ry. siding bridge. 


Channel—Channel averages about 75 feet in width ; bed of stream is rocky and velocities are high. 


Winter flow—Ice conditions exist during November, December, January and February. 


Control and diversions—The British Columbia Forest Mills Co. holds records on this stream for 
9 sec. ft. The water runs a small hydro-electric plant, consisting of 1 Pelton wheel and 1 
C.G.E. dynamo (2,000 volts, 50 amps.) replaced during winter months by steam plant, 


for purpose of operating saw mill. 


Accuracy—Considered good. _ The rating curve is well defined. 


—— an Ww a ey ~ 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


section | velocity height | Discharge Date section | velocity height | Discharge 

, Sq. feet - | Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 

57°8 2°05 1-60 118 July 20 85:5 3°15 2:00 270 
1916 

21-8 1-11 0:72 24 June 14 142 4°61 2°85 656 

124°7 3-00 2-30 371 July 11 109 3:95 2°35 430 

151-2 4-09 2:80 620 Sept. 13 48 2°45 1°48 118 

Oct. 16 34 1:76 1:09 60 


MONTHLY SUMMARIES 


igen ; E Run-ott ; - hs Run-off 
pe NONE | depth in io Wed ped erie Wh secon aee Us eu identi 
p Per |incheson|} Month Per |incheson 
Max. Min. Mean square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1914 , 
53 24 32 0-71 0-638 
325 29 179 3:98 4-45 
542 18 356 7-91 9-11 
722 242 412 9-15 10-22 
619 82 243 5-40 6:22 
82 26 43 0-95 1-09 
189 25 48 1-07 1-19 
118 43 65 1-44 1:66 
189 43 78 1-72 1-92 
. 67 hoa be EN cate leicas oni (o cates big o 
naa |hevenng- at Sccicy | CRO ott Ree Rice eee aa EUR eee ae Period.. 722 24 162 3-60 36°49 
1915 1916 
415 74 230 5-10 5-69 April... 400 60 155 3°44 3°84 
620 205 386 8-58 9-89 ay... 580 145 315 7:00 8:07 
520 205 306 6-80 7:59 June 1,050 315 570 | 12-66 14-13 
540 90 239 Sol 6:12 July 830 205 410 9-11 10:50 
205 32 57 1-27 1:46 Aug 190 57 102 2-26 2°61 
120 27 40 0:89 0-99 Sept 240 53 79 1:75 1-95 
160 35 80 1-78 2-05 Oct 66 46 55 1-22 1:41 
110 29 53 1-18 1:32 IN| OW sien bill Mave sore meats lees cench eve all Sasa caielepeltnemeretecal eke eetererieLs 
39 25 29 0: 64 0:74 Deans fis-sfensyetoreiei| oescovares «10d | Molareichepats | laneredahete|levercholereretere 
620 25 158 3:51 35:85 Period.. 1,050 46 241 5-35 42°51 
a 1For period Mar. 8 to 31. 2For period Dec. 1 to 13, after which winter conditions obtained. 
ti 
} 4 
_ 35—CRISS CREEK—near mouth Drainage area, 150 square miles* 
. - eT 


* 
i 


DESCRIPTION OF GAUGING STATION 


_ Location—Sec. 22, tp. 22, rge. 22, W. 6th mer. One-half milé from mouth. 


Records available—June 14 to Sept. 14, 1912 ; April 22 to Nov. 21, 1913 ; April 1 to Dec. 9, 1914 ; 
Mar. 22 to Sept. 30, 1915 ; April 1 to Oct. 31, 1916. 


Gauge—Standard, vertical staff gauge, 400 yds. above highway bridge ; read daily. 


Discharge measurements—Are made by wading at low water and from highway bridge at high 
: stages. 


” 


: 
| _ Channel—At measuring section is straight. Velocity is high. Bed gravel and boulders. 
| 


Winter flow—lIce conditions exist on this stream during January, February and part of March. 


_ Accuracy—Considered good. The rating curve is well defined and results should be within 
10 per cent. 


2] ig Officials of the Dominion Forestry Branch state that Criss creek actually rises from Sil- 
_ wWhoiakun mountain, at a point where government maps show Tranquille river. If verified, by 
later surveys, the drainage area of Criss creek will be larger than that here given. 


rs put Ca) veo 
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352 COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge : 5 
Date section velocity height | Discharge Date section | velocity height | Discharge 7 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet : 
1912 1914 ‘ 7 
June 14 47°6 2°2 1:09 107 May 24 ice 5:34 2-051 412 4 
July 16 31-4 1:2 0:7 38 July 10 29°5 0:83 0-352 24-5 
Aug.) 5 28-6 1:15 0-6 33 1915 
sth 330 29-2 1-04 0:6 30 April 1 19-2 0:61 0-30 12 
1913 a ELS: 47-9 1-73 1-25 100 
April 22 114 1-9 1-62 217 Aug. 26 12:5 0:95 Q- 22 12 
May 17 124 2-03 1:72 251 1916 
June 10 100 1-72 1-49 176 May 12 68-0 2°35 1-47 160 
Aug. 15 26:9 LS 0:53 31 June 15 99-0 3°53 2-04 350 
Oct. 4 13-4 0-91 0-18 12 A UBS Shao eens Sol acta onset 0:41 24 
Oct. 138 18:3 0°39 0-14 Uy 


1 Actual gauge height, 2:10. Gauge sunk 0-5 ft. during previous winter, thus making actual readings 0-05 ft. 
too high. 2% Actual gauge height, 0-4. 


MONTHLY SUMMARIES 


: : 2 Run-off . . bs Run-off 
Discharge in second-feet dencaan Discharge in second-feet depth in 
Month Per |incheson |} Month Per |jinchesom 
Max. Min. Mean | square | drainage Max. Min. Mean | suare | drainage 
mile area mile area 
1911 1912 
PUL iste element s | ew ean) Se eee | Se en Pes aiamine om SUlyeae 334 | 11 84-2 | 0-56 0:65 
PANT Gee SW eine Sete all Mere ede cen ciliaboastiol eek el Gehedeaecis ie llecnemerote .-- || Aug. | 52 16 29-7 0-20 0:23 
1913 1914 
PATO RaD Pee il Rice ibe kesh Date pepere y= er| gretermen cekea] te tejeesea aallncs hays De aere April... 166 18 102 0:68 0-76 
May.... 444 68 260 1-73 1-99 May.. 532 140 328 2-18 2°51 
Une AVsie an 340 76 167 1-11 1-24 June.. 310 64 145 0:97 1:08 
Vol bag) cin 418 41 169 1:13 1:30 July.. 58 13 27 0:18 0-20 
WANA nee 85 13 32 0:21 0-24 Auvigen - 13 6 10 0:07 0-08 
Sept .... 14 8 12 0:08 0-09 Sept... 21 4 11 0:07 0-08 
Oct.l.... 68 10 31 0-21 0:24 Oct... 17 14 16 0-11 0-12. 8 
IN OVie we acs 26 20 24 0-16 0-13 Nov 16 15 15 0:10 0-11 
TOCA sl tlnaterane a rolicoeconcrcants al Scene eusriese aloha: mvectenste | Oeatemnvetarisinsa Dec.? 18 TC] di 8e GE aie el Siate dened ecto a 
Period... 444 8 99 0-66 5-23 Period.. 532 4 82 0:55 4-94 
1915 1916 
April 150 30 8y 0-59 0: 66 April. . 225 28 | 71 0:47 0-52 
May 1,050 105 274 1-82 2°10 May. . 510 120 285 1-90 2°19 
June 1,470 24 299 2-00 2°23 June 730 140 330 2°20 2°45 
July 850 38 242 1°61 1°86 July 375 44 125 0-83 0-96 
Aug 509 if 100 0:67 0:77 Aug. 53 3 25 0-16 0:18 
Sept 25 7 12 0-08 0:09 Sept. 10 2 Dy 0:04 0-04 
Oe bh a eae eee eit ae dokere al hove steel Gap) st ou] Reset ea cit ell eee ere oe Oct. 8 3 6 0-04 0:05 
Period... 1,470 7 169 Levin) 7°71 Period.. 730 2 121 0-81 6:39 
1 For period Noy. 1 to 21. 2¥For period Dec. 1 to 9, after which winter conditions obtained. 
36—DEADMAN RIVER—above Criss creek Drainage area, 300 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 15, tp. 22, rge. 22, W. 6th mer.; above mouth of Criss creek. 

Records available—April 22 to Nov. 21, 1913 ; April 1 to Dec. 9, 1914 ; Mar. 22-to Sept 30, 19155 
April 1, to Oct. 31, 1916. 

Gauge—Standard staff gauge; read daily. x 

Channel—Gravel and silt. Control apparently changed during 1915 freshet. 

Discharge measurements—Are made by wading or from the bridge. ae 

Winter flow—Ice conditions exist during January, February and March. 

Accuracy—Is considered good ; results should fall within 5 or 10 per cent. 

General—The waters of Deadman river are extensively used for irrigation, and its flow has been 
measured at a point 3 miles above mouth, also above the Walhachin intake, and in the di- 
version flume. A dam below Deadman lake, 20 miles from the mouth, stores water for 


irrigation. For further details of flow see Water Resources Papers. See also particulars 
above respecting flow of Criss creek. 


* Revised estimate. 


‘ 


Aid 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge A 
Date section velocity height Discharge Date | section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
April 22 72°8 3°5 3-52 256 2 April 1 7 1:0 0-76 7 
a 23. 91-7 3:1 3:60 2811 fy 3 10 1-4 1:10 14 
May 17 115-0 4°15 3°95 4101 Aug. 26 21 1-7 1°46 35 
June 11 32°9 3°00 * 2°38 9938 1916 
Aug. 15 19°4 2°53 1°80 494 || May 11 92 3°38 3°49 312 
Oct. 6 9-2 1-11 0:93 104 June 15 67 2°83 2°86 190 
1914 Aug. 18 22 2-60 1-74 56 
May 24 83 3°36 374 2781 Oct. 13 8 2°28 1-00 18 
July 10 29-8 1°45 1°6 44 


1Measured from bridge. * Measured 50 ft. below gauge. % Wading 50 ft. above gauge. ‘4 Wading 20 ft. below 
gauge. 


MONTHLY SUMMARIES 


. * e Run-oft A . ef Run-off 

eae eoeeegnd feet depth in ini DISCHALE CAN RECON I Tet errno Iie EN iis 

Morth Per |incheson|| Month Per |inchesgn 

Max. Min. | Mean | square | drainage Max. Min. | Mean | square | drainage 

mile area mile area 
1913 1914 

riereen ert, WG etre sialic er eels sea ec afsts ese eos Aprile ime 2670 23 | 154 0-51 0:57 
May.... 481 145 261 0-87 1-00 May...| 562 135 364 1-20 1-40 
June 156 42 90 0:30 0:33 June... 122 73 96-6 0:32 0-36 
Ulyt..,... 133 42 92 0-31 0: 36 July ..: 81 37°5 54°3 0-18 0-21 
Aug..... 57 11 ou 0:10 0:12 ANTS seta 66 42°5 54 0:18 0:21 
Sept..... 11 10 10 0:03 0:03 Sept.... 37°5 11 25 0:08 0-09 
Oct 12 10 11 0-04 0-05 Octeee: Lin 9 9-1 0:03 0-03 
INOView «0: 14 11 12 0-04 0-04 Nov.... 13 9 11-1 0:04 0:05 

Se Se epee vee et cle cus: |\syssaiey sysirs co ['e'-«,, eleret elles) ieee 'es0 0% Dec.! .. 9 Lo anal erie RCS HEME Re eek [cet ake Gro © 
Period... 481 10 72 0: 24 1-93 Period.. 562°5 9 96-0 0-32 2°92 

1915 1916 
April 25 3 14-2} 0-05 0-05 || April... 225 24 85) 0-28 0-31 
May 140 11] 46-0] 0-15| 0-17 || May... 390 215 270 | 0-90 1:04 
June 335 56 |. 94-1] 0-31 | 0°35 -|| June... 380 120 225 | 0:75 | 0-84 
July 730 85 | 197-0 | 0-66] 0-76 || July... 215 88 150 | 0-50 | 0:57 
Aug? 155 25 63:4 0-21 0-24 AUS see 88 Za e: 35) 64 0-21 OQ: 24 
Sept. 30 20 24-8 0:08 0:09 Sept.... 78 52 64 0-21 0: 23 
eaten repre avec | vohetereraiera.|ie cllecelevessifisi6) aleis.e cece Octi.- 56 14 24 0:08 0:09 
Period... 730 3 73°2 0-24 1:66 Period.. 390 14 126 0:42 3:32 
1 For period Dec. 1 to 9, after which winter conditions obtained. 
- 37—EAGLE RIVER—at Malakwa Drainage area, 350 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Malakwa highway bridge ; sec. 9, tp. 23, rge. 6, W. 6th mer. 


Records available—May 14 to Dec. 31, 1913 ; Jan. 8 to Dec. 12, 1914 ; Feb. 7 to Dec. Shy MONS A 
Feb. 16 to Dec. 13, 1916. 


Drainage area—Above gauging station, 350 sq. miles ; above mouth, 420 sq. miles. 

Gauge—Standard chain gauge, situated on highway bridge ; read daily. 

Channel—Uniform and straight for 100 yards above and below the guage 

Discharge measurements—Are made from upstream side of highway bridge. Velocities are uniform 
and not too high. 

Winter flow—Partial ice conditions exist on the river during January and February. 

Accuracy—Considered to be good, fourteen measurements having been obtained at varying 

stages, but gauge readings during March, April and May, 1914, are not considered very 

reliable. 


* Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 
Area of Mean Gauge A Area of Mean Gauge P 
Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |\Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 May 18 718 3°98 4:90 2,860 
May 14 674 4-00 4-80 2,690 July 16 719 4-14 5-05 2,972 
ee eR 1,100 6°46 6-80 7,110 1915 
June 7 1,090 6:20 6:70 6,750 July 20 667 3°10 4-50 2,085 
July 10 740 4:14 5-12 3,060 1916 
Aug. 27 580 2°49 3:70 1,440 Feb. 24 387 0:81 2-02 312 
Nov. 7 454 1:36 2°61 620 June 14 850 4-64 5:95 3,960 
1914 July 11 790 4-05 5:43 3,200 
Mar. 3 206 1:24 1:80 257 Sept. 13 510 1:86 3:27 950 
MONTHLY SUMMARIES 
; : iS Run-off 5 5 u j Run-off 
Discharge in second-feet aeolian Discharge in second-feet depthan 
Month Per | incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
Pet a etch tlonl Peck krcanilioteercors. or Jan.4. 422 320 362 1:03 1-19 
BAS Pees poids ne Feb.4. 320 256 268 0:78 0:81 
Pls Mae Mar.. 445 225 326 | 0-93 | 1-07 
Be rt ers ata Ree eaalio erat ater April. 2,285 400 1,559 4-46 5:00 
8:17 9°45 ay 2 4,025 DODO Fase hic ses | sarc evencrsuellamereee teers 
18-42 | 20°58 June. 6,800 2,350 4,063 | 11-61 12-96 
8:17 9-45 July 6,650 1,090 2,632 7-52 8:66 
4-97| 5:75 || Aug.. 1,292 632 896 | 2:56 | 2-95 
3°51 3°93 Sept. 2,050 445 769 2-20 2-46 
2°30) 2-65 || Oct.. 1,620 550 849 | 2-42| 2-79. 
1-48| 1-65 || Nov 1,620 422 785 | 2-24] 2-50 
0:91 1:05 Dec.3 605 Bel aoc Macoced anda cans. 
eS. oc Bees ieee eet ieee tvee sis orcine Year 4 6,800 225 1,332 3°81 anaes 
1915 1916 
Mar. 880 170 409 | 1:17{ 1-35 || Mar 800 250 510 | 1-46) 1-68 
April 2,680 660 L721 4-92 5:49 April 2,300 650 1,180 3°38 Set \ 
May 4,330 1,750 2,806 8:02 9-23 May 3,800 980 2,180 6-23 7-18 
June 3,670 1,650 2,365 6:76 7:56 June 10,000 2,140 4,300 | 12-29 13°71 : 
July 4,020} 1,360 | 2,200] 6-29| 7-24 || July 5,000 | 1,800 | 3,070] 8-77 | 10-11 
Aug. 2,000 780 1,174 3:36 3-79 Aug 1,930 800 1,220 3:49 4-02 
Sept 815 355 530 | 1:51 | 1:69 || Sept 1,220 520 830 | 2-37| 2-64 
Oct 1,240 355 696 1-99 2-30 Oct 550 355 430 1-23 1:42 
Nov 950 355 533 1-52 1-70 Nov 500 275 375 1:07 1-19 
Dec 400 200 348 0:99 1-14 Dec 305 225 260 0:74 0-85 
Period... 4,330 170 1,278 3-65 41-49 Period..| 10,000 225 1,440 4-12 46°57 
1May 1 to 13 estimated... 2 For period of 20 days. * For period Dec. 1 to 12. 4 Partly estimated. Ice condi- 


tions during parts of January and February. Gauge EES for part of May considered unreliable. 


38—ELK RIVER—near Elko Drainage area, 1,450 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At the cable station, 50 yards above the highway bridge 14 mile from Elko, East Koot- 
enay. 

Records available—April to Nov., 1914 ; April to Dec., 1915 ; Jan. to Dec., 1916. 

Drainage area—Above gauging station, 1,450 sq. miles ; above mouth 1,800 sq. miles. 

Gauge—A chain gauge was established at the Elko highway bridge, in November, 1913. When 
the cable station was established in May, 1914, a new gauge was put in at the section, 50 
yards above highway bridge. Readings daily. 

Channel—The channel below the highway bridge is confined in a cafion and is permanent, though 
log jams may occasionally affect the gauge readings. The channel above and below the cable 
station is straight for approximately 40 yards. There is a distinct riffle 30 yards below the 
section at low water, but, at high water, it is drowned by the water backed up by the narrow 
cafion below. The low water control below the cable station may shift somewhat in high 
water, 

Discharge measurements—Are made from the cable station. The section is ideal at all stages, 
except extreme high water, when it is impossible to obtain accurate soundings. 


* Revised value based on-recent measurements. 


i 
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Winter flow—Partial ice conditions exist and frazil ice may be expected. 
Accuracy—The measurements should be very reliable. Before July, 1914, the chain gauge caused 


trouble. The rating curve appears to be good. The results after July, 1914, should be with- 
in 5 per cent ; before that date, within 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge é Area of Mean Gauge ‘ 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 April 24 672 4-17 4-90 2,800 
Nov. 11 300 4-42 3:20 1,330 May 13 838 5:96 2-40 5,000 
1914 wT atl 755 5: 24 2-00 3,940 
June 5 1,410 7°73 4°55 11,000 June 15 724 4-89 1:80 3,620 
ata eg 1,140 7°47 3°60 8,570 Aug. 28 482 3°03 0-55 1,460 
& 19 1,200 7°42 3-80 8,950 1916 
July 30 515 3:48 4-80 1,790 Mar. 1 242 Pp Aya” |e ee mee: 5461 
se 26 536 3°51 4-20 1,880 July 29 763 4-35 5-12 3,320 
Oct 7 455 2-95 3°55 1,360 Aug. 21 438 4-97 4-44 2,180 
poe. 458 3-07 3:60 1,410 fe 8) 674 3°45 4-65 2827 
Dec. 18 281 2°24 2-80 630 ! Sept. 11 614 3:21 4-25 1,970 
1915 pal 4 568 3:00 3°93 1,720 
Feb. 23 348 1-73 4-40 6011 Oct. 6 443 2-30 2-25 | 1,010 
1 Ice conditions. 
MONTHLY SUMMARIES 
i : z Run-off on . ir Run-off 
ee et depth in bibs Viccuareonn socend leet age aencnin 
Month Per | incheson |} Month Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
Aprils |\hs-. SHOGd loco seat ae cee an aes Pere eee April...| 3,240 930 | 1,950 | 1-34 1-50 
SLES s 0. cna] eno eg cnene fOlOnet cho [REE TeL eee eR eT Oe eae May...| 8,290 3,380 5,820 | 4:01 4-61 
RUAN O ee ers sige se Ways ahersLenemen shal icnnaseceeceeahcil trons sieie sill eiese: sroduane’ & June...}| 11,300 3,460 6,230 4-30 4-99 
INTL 0 co cllese sexecb scr) | REMI ea Roe aires inane a Seen Sulyiee 4,560 1,720 3,050 2°10 2°43 
ENTE. 0 all seine Sar Oe eee LS eR Reis een are VATION 1,720 1,220 1,470 1-01 1-16 
SLE YoL hc cue! GO ae eo eal fee aes 6 ean [Oe oan [eee -|| Sept.... 1,600 1,120 1,260 0-87 0:97 
WIS 1 « icllic crete ceed IEE tech tatBae lich Secale el ee an (Pam Oct... 2,060 1,330 1,500 1:03 1:19 
Pantene Pavers Tel ches ort Ee Oc cet l[ ioicwersnctisvell ans levk SueBew « INOwaners 2,660 1,270 1,660 1-14 1-27 
Bee Orme Prete eee reil omirace dhe nicilinicascacacs eills-aaeusecelle alone tecctehes IBY be!) P40) poo Goode 850 | 0°58 0-68 
ESO cle lm Petee vee oiall eevee) terall Phew aS © ol itbiore: suc el eos erences | Period aietle SOO Ment er 2,640 1-82 18-80 
a es 1916 
earners © Pe MRAM eT Wad fen. acess. Hei oer oe | Spy es cea Haeicy ater orn 92U 0-63 0:73 
LMEDL, © ove aiflgeb-aoethcgel 5 alesiBh Ge aca Ie eee an [ve Rene mn (Ce GD eter cape uece cl teee eacers et 680 0-47 0-51 
“VDE cow all ae caattaeeenel ier etatagss rel [saree Stylin array | alae ane WL APR. 5.0 1|s, Sreeajegose tell eeterveeleeess 950 0-65 0-75 
April 2 4,080 1,060 2,220 1-53 1-71 April 3,520 1,480 1,990 1:37 1-53 
May 6,560 2,920 4,260 2-94 3:39 May 8,200 2,880 4,339 2-99 3°45 
June 8,800 3,030 4,780 3:30 3°68 June 22,600 4,200 } 11,500 7-93 8:85 
July 6,420 2,510 3,490 2:41 2°78 July 14,200 2,880 7,640 5°27 6:08 
ug 2,510 1,380 1,740 1-20 1-38 Aug 2,880 1,860 2,300 1-59 1-83 
Sept 1,340 1,200 1,260 0-87 0-97 Sept 2,730 1,280 1,710 1-18 1-32 
Oct 1,310 1,200 1,260 0-87 1-00 Oct 1,280 1,140 1,180 0-81 0:93 
Nov 1,310 1,020 1,170 0-81 0-90 Nov 1,330 1,040 1,169 0-80 0-89 
Dec 1,230 980 1,070 0:74 0-85 TOC oh ote tera actos owe 1,080 0:75 0:86 
Period...}| 8,800 980 2,360 1°63 16°66 Viearnsat2226 00M werent 2,950 2-04 27-73 


| Partly estimated. % Gauge readings were taken during Jan. to Mar., but ice conditions did not permit estimates 
of discharge to be made until March 18. 


39 ENGLISHMAN RIVER—near mouth Drainage area, 111 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—% mile from mouth ; 1,000 feet upstream from Island highway bridge ; 2 miles from 
Parksville. 

Records available—Broken records Feb. 15 to Dec. 31, 1913, by Provincial Water Rights Branch ; 
May 19 to Sept. 21, 1914, and Dec. 9, 1914, to Dec. 31, 1916, by B. C. Hydrometric Survey. 

Co-operation—Provincial Water Rights Branch established station in 1913. 

Gauge—12 feet of enamel staff, in two six-foot lengths, situated on right bank, 100 feet upstream 

from measuring section ; read daily. 


* Estimate by B. C. Hydrometric Survey. 
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Channel—Even gravel bed ; channel straight for 500 feet above and below section ; one channel 
at all stages ; liable to shift each year. 


Discharge measurements—Cable carrier used at high stages. 

Winter flow—Open all winter. : 

Accuracy—Fair ; monthly summaries given below for 1913 and 1914 embody revisions based 
on later measurements. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge . 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
19138 Aug. 29 110 0-2 1-47 19-9 
Feb. 15 1°48 315 1 Dec. 10 227 1-2 2°50 266 
Aug. 9 2:21 51-51 1915 
Dec. 13 2°21 1,082 2 April 14 279 2-02 3:00 563 
se tial Wf 1°85 758 2 Sept. 3 24 0:45 1:60 10-78 
1914 Nov. 2 453 2-18 3-50 986 & 
May 19 160 1-9 2°50 304 3 1916 
July 9 156 0:8 2:00 1274 Mar. 18 446 1:47 3:18 657 
Aug. 29 14 1°5 1:47 215 Oct. 28 17 0:95 1:58 16:37 


MONTHLY SUMMARIES 


: A = Run-off : ; ie Run-off 

Discharge in second-feet Hepes Discharge in second-feet dapthvn 

Month Per |incheson|| Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 1914 

Feb.1 2,660 290 TA7 6:73 2-75 fC) ee eee MOMe nerd letter caret ecco aa locosncs + 

Mar 500 183 271 2-44 2°81 Mars i. ‘sil azs-e atare.sPail rs ouere avevall sts eke otete taille acetapetets | trait et teen 

April 2 980 210 373 3:36 2-38 ADT s)s4\5, stereceve wreil sa cevultove suelo bie tee to covsae raveteesi| theoreti ‘ 
May 3 800 195 420 3°78 4°08 May 6 500 180 330 2:98 +44 
June 470 250 327 2°94 3:28 June 340 210 256 2°31 2-58 
July 415 65 192 1-73 2-00 July 210 30 85 0:77 0:89 
Aug 65 15 Sis: 0:31 0:36 Aug. 30 5 22 0:20 0:23 

Sept. 440 10 101 0:91 0:58 Sept.7 640 3 63 *57 0:43 | 

Oct 1,785 78 280 2°52 2-90 OG be:cus, a dese ozecs socal] lacaretons te retell aveteueeeto ciel eemretstete tel | Siew ieee ae 

Noy. 640 90 197 1-77 0:40 INOVieiais | Esketa se cuca evuperetaye. trai] Grover exretllanteeg abst aval | levere eee estan 
DOG. tecealll stethers eters acetuansus elle reusyatee stell ans reese tee rell eretehettetowere € Dec.8 340 135 195 1-76 1-37 

1915 1916 
Jan 3,020 165 613 5°53 6:38 Jan 390 150 190 1-73 1-99 
Febi:..2% 1,350 390 609 5-49 5°72 Feb 3,680 180 1,040 9°45 10-20 
Mar 2,600 250 656 5-91 6:81 Mar 3,440 340 1,160 | 10:50 12-10 
April 2,840 165 604 5:44 6:07 April 1,290 560 767 6°97 7°78 
May 365 150 230 2°07 2°39 May 1,400 390 737 6:70 7:72 
June 165 65 107 0:96 1:07 June 1,180 415 611 5+55 6-19 
July 65 30 44 0:40 0:46 July 560 165 322 2°93 3°38 

Aug 30 25 28 0:25 0:29 Aug 180 65 107 0-97 1-12 
Sept.® 25 23 24 0:22 0-25 Sept 65 30 41 0:37 0-41 
Oct 2,840 25 618 5-57 6-42 Oeti. ns 1,130 15 77 0:70 0:81 
Nov 1,640 170 644 5-80 6°47 Nov.... 1,290 114 368 3°35 3°74 
Dec 2,960 390 1,220 | 11-00 12-70 Deossc 1,880 114 355 3-23 3°72 
Year....) 3,020 23 450 4:05 55-03 Year...! 3,680 15 481 4:37 59-16 


1¥or period Feb. 15 to 26. *Aprill to19. *May 3 to31. 4Sept. 1 to 7 and 21 to30. 5Nov.1to6. §® May 
19 to 31. 7Sept.1to21. 8 Dec. 9 to 31. 9% Partly estimated. 


40—FALLS CREEK—near mouth Drainage area, 89 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near mouth of Falls creek, tributary of Ecstall river, 18 miles above its confluence 
with the Skeena. 


Records available—Mar. 1, 1912, to Feb. 28, 1913. 


Drainage area—89 sq. miles from triangulation survey. The drainage area includes 12 fair- . 
sized glaciers, and numerous snowfields. 3 


<= 
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General—The following summary has been compiled from records taken and supplied by Messrs. 

Ritchie, Agnew & Co., engineers, Prince Rupert. This firm in 1911, 1912 and 1913 made a 

careful study of the power possibilities of Falls creek and Khatada river, with a view to their 
future development for power supply to Prince Rupert. 


MONTHLY SUMMARIES 


0S a a es a ee IS 8 et RO a ee hts 
————————— 


Discharge in second-feet Run-off Discharge in second-feet Run-oft 
depth in | depthin 
Month P inches on Month inches on 
Mean as drainage Mean Per drainage 
sq. mile area sq. mile area 
Mar. 1912 Rrovaca ete 155 1:74 2-01 Oct 1912208 40 1,003 11-30 13-01 
April Aa. RTOS 441 4-96 5:53 IN OV ai eine 814 9-15 10-21 
VME.) sha os, 905 10-18 11°72 De Sys 768 8-64 9-95 
RUUINC MM 4 he aks 932 10-48 11-70 SAT oe leeecs 405 4-56 5225 
Acie a ae 1,040 11-70 13:47 Keb-n ae cnet 362 4-07 4-23 
JNU a 822 9-24 10°64 Year, Mar. 1912 
Soa iene 1,349 15-18 16°95 to Feb., 1913.. 751 8°44 114-67 
+o 
41—FINDLAY CREEK—15 miles from mouth Drainage area, 320 square miles 
a ae a ae Fen Eh re ae fa ie apa a De IS 


DESCRIPTION OF GAUGING STATION 

Location—At highway bridge, on Findlay Creek road, about 15 miles from mouth and 7 miles 
from Thunder Hill. 

Records available—April 1 to Dec. 31, 1914 ; April 1 to Dec. 31, 1915. Station discontinued. 

Co-operation—This station was maintained by co-operation between the B. C. Hydrometric 
Survey and the Provincial Water Rights Branch. 

Gauge—Vertical staff gauge, near Mason’s cabin, about 114 miles below measuring section; read 
daily. 

Channel—Rocky above and below section ; not liable to shift. 

Discharge measurements—Are made from the highway bridge. 

Winter flow—Winters severe; frazil ice. 

Accuracy—D, probably within 20 per cent. 

General—Up to the present this creek has been used for lumbering and placer mining. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 
Date peo Spare nat Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Aug. 1 184 5:77 2-70 1,060 
Oct. 24 104 2°81 0:80 294 Sept. 23 107 2-90 | 1:00 314 
1914 Oct. 20 105 3°11 0-90 327 
April 13 84 2°56 0:72 211 1915 
June 18 374 10:52 6-20 3,940 Sept. 25 89 3°17 0-90 282 


MONTHLY SUMMARIES 


; Discharge in second-feet Epon ees Discharge in second-feet AT 
Month Per |incheson}| Month ; Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
PADril....: 860 288 461 1°44 1-61 APTI itera vein cle [arercuntereenei cone Gets eielf aberaa a celnd( Siaactate oce 
ay 1,770 500 1,030 3°22 3°71 May 1,180 540 766 2°39 2°67 
June 3,950 1,120 2,000 6:25 6°97 June 1,640 710 1,110 3°47 3°87 
July 3,360 910 1,820 5:68 6-55 July 1,640 710 1,120 3°50 4:03 
Aug.1 1,120 400 688 2°15 2°48 Aug 1,180 620 811 2-54 2-93 
Sept.t 710 288 392 1-23 1-37 Sept 540 288 363 1-13 1- 26 
Oct 325 270 303 0:95 1:10 Oct 325 270 290 0-91 1-05 
Nov 325 252 275 0-86 0-96 Nov 288 238 253 0-79 0°88 
Dec DORE lisvo¥etocere si 245 0°77 0-89 Dee 252 238 245 0°77 0-89 
Period... SS OUr lame ethen. 802 2°51 25-64 Period. 1,640 238 795 2°48 17:58 
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42—FRASER RIVER—at Chilliwack* Drainage area, 88,300 square miles | 


DESCRIPTION OF GAUGING STATION 

Location—On front wharf at Chilliwack. 

Records available—Gauge heights only, Feb., 1906, to Dec., 1915. 

Co-operution—These records were taken by the Department of Public Works, Canada, New 
Westminster office. 

Gauge—Staff gauge ; read about 10 a.m. daily, with occasional exceptions on Sundays. It is 
believed that there has been no change in zero elevation since gauge records have been kept. 
Due to silt, however, it is not possible to read the gauge at extreme low stages. 

Datum—Zero is 21-96 ft. below deck of wharf and 22-56 ft. above Sandheads zero. t 

Bench marks—Concrete pillar at S.W. corner of shed, close to side, iron pipe incentre. Elevation 
41-82 feet in reference to Sandheads zero and 19-26 feet above gauge zero 

Discharge measurements—None have yet been made at this station. 

Remarks—Subject to tidal influence to small extent, about a maximum of 6 inches at low water 
in winter. 


DAILY GAUGE HEIGHT OF FRASER RIVER AT CHILLIWACK WHARF, 1906 TO 1915! 


SS ESS ee lee 


/ au ‘ ” , au / ” ’ ur / a” , wt ’ ‘ , um , a” / ut 

rete el oveleeerene 3 0 LS a 33 VenG, |e LOO Ores 69 8 0 (3 3 6 
POS Hey Seca leew 2 9 1-53 19 (a0 eel tee See anole A LOmas 6 9 ify a 7 0 3.3 
SIA 3) eres mere ae 3 0 0) 2 3 SPOn eis ele Onl 10g0 6 9 8 0 6 9 3 3 
GS Wiroicieks sieve tops. esere es 29 at 2 0 SPs Ree Gin alten 10m) 6 9 WY ie 8) 3-3 
DE Eis cere ec Ino Oe Doe Zo 10 2 6 S76) lie Gs) elias 9 9 6.9 Lit® 659 3 3 
Ganidsrocll be angoc 2 6 150 3 0 Om Or ie Galati: ie 3} ane LY 6 6 3 3 
Uptsceand pac naee 2 3 1.0 3 3 OF OMT TC ad aeO 8 9 Sine 9 6 6 3 6 
SHeoStonbol|ecartas 2: 10 Ah PS 30 8.208 | ie On | p20 8 6 es pes) 6 3 3 0 
Demers uie fara 2 0 it “3 32 9 S168) 12 TaD Zens 8 6] 10 6 8 0 6 3 2, 9 
LO Meee crad| > ete <i Y 9 13 4 3 SOs SLE Gaei2 a6. S$ 6 | 0R3 9 3 Zz 0 2 3 
eee ete lasarctisisce L9 ik oe 4 6 8G 100 1266 8. °6>)20 36 9 3 6 9 23S 
LDN erage Fe weiter. 9 0 9 4 9 Seon tite Os 2ees S63 1056 950 6 9 2 0 
LER: FECA Re omaT 6 0 6 4 6 8.36) |o1t Ou Z2 8G 8 9|10 6 8 6 8 0 2 0 
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1 As will be observed from the tables, the Chilliwack records are given to the nearest 3 inches on the gauge 
from 1906 to June, 1912, and subsequently to the nearest inch. 


* Gauge height records in connection with navigation requirements have been made by 

Sp Department of Public Works, Canada, on the Fraser river at Mission and Sumas as follows : 
ISSION— 

Location—Pier of C.P.Ry. bridge. 

Records available—Months of May, June and July, 1895, to date. 

Gauge—Board. 

Datum—Zero elevation is 9-23 ft. above Sandheads zero.t 

Bench marks—Base of rail, C.P.Ry. Mission bridge, 44 ft. above Sandheads zero. 

Remarks—Subject to tidal influence to the extent of 3 ft. in winter. 
SumMAas— 

Location—At mouth of small slough near Miller landing. 

Records available—1892 to date; gauge does not read below 13-14 ft ; extreme low water is = 
about 12 ft. 

Gauge—Automatic ; installed in 1892. 

Datum—Zero elevation is same as Sandheads.t 

Bench marks—Concrete B.M. erected near gauge. Elevation 38-95 ft. 

Remarks—Subject to tidal influence ; the daily range varies from zero at high water with 
neap tides to about 2 ft. at low water with spring tides. 

+ Sandheads zero is the extreme low water in the gulf of Georgia as indicated by the zero 
of the tide gauge at Garry point. ae 
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DAILY GAUGE HEIGHT OF FRASER RIVER AT CHILLIWACK WHARF, 1906 TO 1915—Continued 
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1 Water level affected by ice jams from Jan. 8 to near end of month. 
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2 Owing to sand filling at gauge it does not record the lowest water. 
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6 Dry at gauge, does not record extreme low water. 


361 


TABLES 


C. 


FLOW DATA—B. 


STREAM 


DAILY GAUGE HEIGHT OF FRASER RIVER AT CHILLIWACK WHARF, 1906 TO 1915—Continued 


1911 


FT MMMOOOOOOOMMMMH 


-~sesss esses sesee eee 


DARBOMMOOOCOCOSOOOMME : 


3 >, 
° Sectsesrse ss Scho : 
7 ~ aK ANAM ED OD EDEDODEDEDEDODODODEDED « 
re SCS IN LAS ad ha Bebe Cleo Or OX 
© Susececus usa 
OC [r~ MMMmMMmMMMMmMeDermmMMMMMANAQ AN 
2 ST COOOMMOMMOOMDOCODSOOCOROOMDOROMOOS - 
Gh | > PR OOOORRRROORKREKRENOOOM MN GHHHHO - 
t | = COSPSADCOMOMOMOROOMORARARMOOSOSCOSOMMO 
3 
~ Aare 
a AA ASSCOOOOPAAAODD DDO NOW 000O RENEE 
mp | = PCOSCSOMOMOOOROORODOOAAAOMAODDODOOOM 
Ja 
PB PS 82919 10191919 1 HHT HH HED OD ODED ED DOO AANAAAAA 
Be Dn oe ee Oe Phe ee ee ee ee ee ee ee | 


FT OMRMHOOOODOOSCOCAOSAHOMAMIOND OC 


rd OMOODMOOOO 

a 

> POW OKNDDDARMABDNDWNRMAMOHHHAHOOSOOOO 
A oo Be ee Bn oe oe ee oe 


TF AXDYXAAXAAAAAAAAAAAAAARAARAMWAROMOORS - 


April 


S~ANNAANAANAAARAAAAAAAAIA AAA 69:09 09 60 00 H : 


PT MMAMOOMAAARWOOOOOOOOOODHOOOOARRAWAMD 


WK 
Ge 
s ie COC CD OD OD OI ANANANANNANANANNANNNANNANAANNANNA 


LT MMMMMMMMMMOSCODOODOOODODOOSOOSCONN : 


OD OD OD OD OD OD CFD CFD CFD CVD CVD CVD. CVD GYD.CYD OY) OD OD OD OD OD CD CD C1 CD CD CFD OD . 


DOD OD CD YD OD CVD OD CPD OD CFD 01D C1) CO SO DO OD OD CVD CD CFD OVD OD CVD OD C19 OD CY) OD OD OD 


OD OD CD OD CD OD CPD CVD CY) EXD OD CVD CVD CVD CVD CVD CVD OY) CVD CVD CVD CVD CVD CVD OD CD OD OY) 01D CY OD 


eirteicar Ke min Gea are se teenie: ROM sel vnicd Gel NeCMe, error belie euxel Ne geuiiel tal etnias’ 
eaeL vay eel) verqied series cereal ule) Sel Le 16: ie) Ue ue esa evel wie jer Wen /e. co wh ces eb ey o6 
Ol, Nee fi ol ler degre) Teh 2G MS) ne 19) ey Lobe me! emer 10) Sepnieugoruia® (ay reg ey eo cb ré: —« 
oh 6) 6 Ue eee ee, ee 
Oda a 2h KS, 18 lenis nee ue 
eel le) (eigen s) -e's) v6 


Date 


eh simian ef ellegves Tete, gene) Wen eC oye). e. \ese)) (eu el Oe (oe eketahes (etal ele) 6. -/s als 
ka eM ee Soh ont ol Sento M oul eco) pe cetuvigie! ton lo, anne heir ie iw, ae] Le) nose ans 


PAN CD HID CO OD 


1 Dry at gauge, does not record extreme low water. 
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2 6 5 oa a 8 Nelo lb ee ehae 7-4 4 2 6 O 2 9 oH 
Dry ee Ww GeO 12 V6 15142 26 LZ ao (E83 4 3 6 0 2 9 S 
s ZO a ie (oP ee ES Op abe (i 22 4 3 benG 2 9 2 
ae 29 a Tmo le: BO eo On| EL2 eG he 4 4 5 0 2 9 ee 
s Pay AY) ee TonOn| el 3 OmielS moet ele iol if 4 4 4 9 3s 0 a 
oe 2,9 Me i Onl old. wAlpelo een ebe ao 6 10 4 4 46 3 3 oe 
es 2,9 a % POs) 13 Zales mom ele: 6 6 4 6 4 3 3 9 ‘ 
iy P| Be oe aM Kae ain) elo mee ets mone va be 6 5 4 6 4 6 3 6 % 
EO A aereretevets a Cao 2 Oa el Samoa) sks mes 6 63 A. 4 9 3 6 we 
CO ty theseto stent oo at Pecietn tee £2 Selecteer LUA 34| GOR 2S |e Bi Salas ame "§ 
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as DAILY GAUGE HEIGHT OF FRASER RIVER AT CHILLIWACK WHARF, 1906 TO 1915—Continued 


é. 1915 
y Date Jan. Feb Mar April May | June July Aug Sept Oct Nov Dee 
, a” , ut R: a” , a” , M7 , iA , ur , a” 1) a” , au , a” , ” 
Dry Dry 3 6 ie Mojelp aol, Wet ala eras G es) Sat Hy ig 5 10 Dry 
s eS o- 9 SeeOn leet OM On | elles Oli Ogee 2 8 0 a Oo 5 6 * 
o G 3 10 Sato LO NOs Lees One LON 2 b-) 2 so. 4 9 “s 
My 3 10 bay ivf SNOT OFT ia elOmeL i Giel\( WIRY 3 10 ee 
te e 3 6 5 9 SF OSLO LL LOM 0, ans se GY ie) is 
es “ 4 0 6 0 9 8] 1011 9 11 a0 ve 3 6 i 
be oS 4 9 6 6, LO OF Oo 9 9 6 9 e By 7. 
¥- + 2O- 0 a Oelel Oa OminL Oras 9° 6 6 3 S 2 9 se 
sf ‘o 5 9 8 0 Cy Mt WF alas z¢ 9.4 5 10 oe 2 9 . 
S “ oi, 6 8 5 92105) 107 aa Ss) 5) a 2 6 co 
; ne i 5 6 8 9 SPLOnMeLO 85 9-0 5 0 ay 7443) ef 
eX Sh - 5 6 9 0 9 9)]10 8 oO 4 6 = Dry a 
: ss a Sant 9 4 9 8;10 38 8 9 4 4 ef % s 
of Mt Si 3} 9 6 OS Lh 3 8 6 45500) .s a ‘s 
We = e® One, 1s Wal eB Le eG 8 4 3 9 of * 
int nt 5 3 9 5 9 SG EL 2 8 4 oa 6 aS Be? 
my, 3 nt 5 10 9 4 oh aa} |) 2k lal 8 4 O72 as coe = 
os <. a Gad 9 3 Oia) LORS 8 4 3 0 V2 2:9 He 
a 3 a 6 4 9 5 9 9/10 7 8 6 3 0 PF 2°83 3 
ss ot (aye Oe | el OMe HO S86 Smee 3 0 2) (0) 2°6 oe 
oe SS 6 6 OP CLO etm co 8 9 3 0 3 3 2°3 os 
he ot 6 4 9 9]10 5} 10 4 9 0 Gy 4 3 4] Dry? ss 
“ fs 6 3 Came |) ae) <6) 4) slay 28 970 3 5 3 2 me my 
Sf ms ay Pao tay yy aay ay akay  G} Dae.) 3 6 3 0 Mts ee 
pe Cnet Ono s | eLO sO ns | Onees 9 0 3 44 3 5 se So 
wt S Cr OF ORG ab I) aa 4 Smuli By 8} 4 0 oe “ 
- oe ne 600) LOM ae OOM Loves 8 11 SH} 4 9 - ss 
s ty GCeON Liggos TIO MOO LOres 8 8 3 3 G66} ip vf 
Sec ot oe By KO Kae Gee tel aa ey ole) 3 0 5 6 ae oe 
Bros sisces oe Seo ae LOe on LOM One Ome 8 5 2 9 5 9 ‘ es 
BUT ssh bere cls cou Dig Oil ate ees ous LOWES a aleve lstee 10 2 BE oalligerete sere GaSe learner my 
} 1 Gauge dry below 2’ 9’. 2 Gauge dry below 2’ 5’. 3 Gauge dry below 2’ 3”. 
HIGH WATER ON THE FRASER RIVER 
Maximum gauge heights recorded at Mission, Chilliwack and Hope.* 
Mission bridge Chilliwack wharf Hope 
Year Gauge Above Gauge Above Gauge Disch 
Date height | Sandheads Date height | Sandheads Date height ischarge 
recorded zero t recorded zero fT recorded | + Hope 
Pe lll ae OR, Oe Yeas Feet Sec.-ft 
1876 June 29 22 9 SQM OW atl enccateee Nie caux'lss cond steve ton ie. ovawe vonavenscus'| weve! GueKerer ere shel tocenos svete ieresewe Hake ¥ebeusticverorare 
1882 “14 23 10 SMG Gil |S Cae Rey Pe ME A te rs a es IA enemas act |soc Ama ac 
"1894" be aoi/5 259 SRM || Mee eee e etl ake Mercer | ge cet areca | Sieea sien eheveihe crete Routeeheneiets canta eerste 
1895 peel 19 8 Gin ik | Re re ey (aed Bereich Intent omc | Poin aio Ect KIGUOS UA o IloGoio c'.0 oni 
1896 July 9 21 9 Gul” (0). Will tescs motor aco SOD osellocooUGT co d||llooaguoc and loobongocca|boobood006 
1897 || May 24 18 5 CTE Mal | ae Mabe uwa oy Pee here Manvel AIR DRA RE RN 
1898 June 16 18 6 D7 2 SO! |eraer heres stare oil chomeausuarece oes leeks et ererararcaa)| | leratetatas shetetene |i <tsletegeire)s teeta | creneteiemene eee 
1899 July 13 LOL DRE TAL Ui sree chacarartrve|im siebota eects ei lePecekeuerenevepewal| Ultabatcleavetcnotevel| hea sestchstsie pene | na teltaratanetaane 
: 1900 June 27 PAW, sil SOMA OR occa tale. orellicy othe oiaietokete dtrcarcue Siaiguereta Pltstatececers ete: aire’ |[farststetetcesetan sean ine, Mace nee 
1901 oes 19 6 DQ Quen ene Rad wR [noc a ae eacale L tpemetciione ete token stele ehega cell (oe omen ela Tex enaner | ohetene Restate 
1902 July 7 17 0 BY ER | a niogh Maitre Ian mnelorn a lilo Ero med) | tAndeaaic aoc mo ome galooa stobone o 
1903 June 18 22 6 LMAO |e e's ke ewvtatels | aeevetatetens onetell “ictal eretee sete ay||l lah atovette tacsterer| lferiorskeleversitenstell oleleVateVet™ eee 
1904 July 11 18 1 D7. doe || BOR es NSP ORB a aiaVero [los obs tavens 36, o4[illlorenera ce, chedetece [lersraxeterorete erst et ecetereretoPelans 
| 1905 || June 12 16 3 BP sa a tc as he he cele cP Leet CMe Settee ase Soe eee om 
: 1906 || July 13 13 6 22 9 ||July 10-15] 12 6 iat Wicd | a ee lea eM ALIS) 2 | 
| 1907 || June 4 17 8 2611 |\June 3-5| 15 9 38 adi AIL watt ahr k Leen he ae hs ae ene 
| 1908 «15 20 0 29 3 “" 14-15] 917 9 PY er A) | BP rai Bele SN ig cs... 
i? 1909 eT 18 2 Q7 5 “ 16-17} 15 6 S41" Mey oa, a cot otto ee eee Dee aes 
| 1910 “ 16 15 6 24 9 516 14 0 BO Tele | oe. aotearoa Leah at a ara 
1911 a5 19 19 1 28 4 13-201 17 3 30! 10 yl) sce cetoa sata eee ieee ee 
1912 226 15 11 25 2 Ss os 14 9 37 4 25-2 262,000 
1913 “a> 16 18 10 28 1 SRP ES HA MG 30% 14-15) _ 80-2 362,000 
1914 see 31 17 2 26 5 “90-211 15 3 37 10 “ 20 27-2 302,000 
. 1915 || July 16 16 20 9 ||July 15 Vez 34 2 44 22:3 204,700 


~ period, 1894 to 1903, is 20’ 4’"; same 


Ne eee ee eee eee ee 

* The records at Mission bridge and Chilliwack wharf were supplied by the Department of Public Works, Canada. 
The records at Hope are by the B. C. Hydrometric Survey. 

+ Sandheads zero is the extreme low water in the gulf of Georgia, as indicated by the zero of the tide gauge at 
Garry point. 

etd The mean of the maximum annual gauge heights recorded at Mission bridge during the 4-year period of 
the record at Hope is 15’ 10’; same for the 10-year period of the record at Chilliwack is 16’ 9’; same for the 10-year 
for 22-year period, 1894 to 1915, is 18’ 5’. It will thus be seen that the mazi- 
mum stages of the Fraser river reached during the last 10 or 12 years have, on an average, not been so high as the 
stages reached during the preceding decade. 
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Drainage area, 85,600 square miles* " 


364 
43—FRASER RIVER—at Hope 


DESCRIPTION OF GAUGING STATION 


Location—At Hope, in sec. 16, tp. 5, rge. 26, W. 6th mer. 

Records available—March, 1912, to Dec., 1916. 

Co-operation—Gauge read by the engineers of the Kettle Valley railway. 

Drainage area—Above station, 85,600 square miles ; above mouth, 90,000 square miles. 


Gauge—Painted on rock bluff at Kettle Valley Ry. bridge ; read daily ; also cable gauge on Kettle 
Valley Ry. bridge, same datum, established Aug. 19, 1916. 


Channel—Permanent, with deep water ; swift at higher stages. 


Discharge measurements—Some made with meter, some by floats. 
bridge measurements are more easily made. 


Since completion of railway 


Winter flow—Not usually ice enough to affect the gauge height-discharge relations. 


Accuracy—The completion of the Kettle Valley bridge has materially improved conditions. 
Monthly summaries given below for 1912, 1913 and 1914 embody revisions based on later 


measurements. See NOTE page 309. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge , Area of Mean Gauge : 
Date section velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec Feet Sec.-feet 1914 Sq. feet |Ft. per see. Feet Sec.-feet 
1912 July 10 25,300 10°3 24-0 234,000 4 
Mar. 5 14,405 1:3 10-0 18,3001 || Aug. 28 18,200 6-2 16°8 101,000 ¢ 
June 6 19,835 6°8 21-0 147,000 Oct. 28 16,200 4:4 14°5 72,800 4 
oe S28 26,300 8°5 24-5 225,000 2 1915 , 
Sept. 24 12,500 5:9 14-0 73,400 2 || Mar. 31 16,800 2-1 12-2 35,200 5 
Sept. 26 17,200 4:0 14-7 70,000 # || July 2 24,490 8-1 21-8 199,000 § 
1913 Oct. 31 20,000 4:2 15:6 84,100 5 
June 21 27,100 10:2 26-0 278,000 4 Dec. 17 15,500 1-7 11-2 26,500 5 


1Section at gauge. * Measured at Yale. 


3 Section above gauge. 


4 Float measurement. 


MONTHLY SUMMARIES 


: : ch Run-off 
Discharge in second-feet depths 
Month Per | incheson 
Max. Min. Mean square | drainage 
mile area 
VEST Sie s | ciaes cocese cll mere eee ef cae ine eine oe ee clan eee 
10) 9 | Fav 5 cl As Reaey| (eheecieaete ell Intec aren Dates eee we | eee al 
Mayen leet Mes ellie ater ercss| seekers mavtcne eit rete lice arene 
RAINE S555, 5\l ceeteerera sll ov antde, ode ones, ants euros teens eee | Cee ee 
DULY cto s sl erate Eero ks cee eee canoe eee ieee 
ee anata tafe saPeteise are: oil lsve ov eiie tee) csileterei/eReltey soothe ai ereeaicne t aketeue cosa rerenes 
Cashier lace aacpaiel feretgun  qntatraay actepentacaeel (eareeenetet | Peace arte aimee 
Oct Rife iste etic Gs ha clear | Spattnereecn | cnc | ree tans 
IN OVic Necsits| crete Meeks ll eee eee | eersual eee eee | Seana aie 
DIC es eee vue seMhe ye il ake an ov Seoee late hea eee oe La eee 
POTIONS. cline Mee eote kel near files actress eae dicen adel ee 
1913 
Jan 24,600 12,700 18,200 0-21 0-24 
Febv. id. 42,700 19,000 25,000 0-29 0-30 
Mar 26,900 18,300 20,200 0:24 0:28 
April 68,800 18,300 34,700 0-41 0-46 
May. 199,000 32,300 95,300 1-11 1-28 
June. 362,000 | 208,000 | 292,000 3°41 3°81 
July 286,000 | 203,000 | 229,000 2°68 3:09 
Aug 232,000 | 190,000 | 212,000 2:48 2-86 
Sept 197,000 89,000 | 139,000 1-63 1-82 
Oct 87,400 51,200 62,300 0-73 0-84 
Nov 56,400 26,000 35,700 0-42 0:47 
Dec 26,000 26,000 26,000 0:30 0:35 
Year . | 362,000 12,700 99,117 1:16 15-80 


Discharge in second-feet 


Month 
Max. 

Mar....{| 20,400 
April 73,000 
May...| 242,000 
June. ..| 262,000 
July. ..| 224,000 
Aug. 155,000 
Sept 106,000 
Oct 71,600 
Nov 44,900 
Dec 30,500 
Period.. | 262,000 
Jan....| 71,600 
Feb....} 29,600 
Maree occo0 
April. ..} 111,000 
May. ..| 250,000 
June. ..} 302,000 
July. ..| 262,000 
Aug,.. ..| 176,000 
Sept....| 95,800 
Oct.. 76,200 
Nov....| 82,600 
Dec....| 59,000 


Year.. .| 302,000 


Min. | Mean 
1912 
14,100 17,100 
20,400 | 40,700 
71,600 | 176,000 
174,000 | 216,000 
142,000 | 169,000 
115,000 | 140,000 
52,500 76,400 
42,700 54,100 
31,400 37,600 
23,900 | 26,800 
14,100 95,370 
1914 
22,500 37,300 
23,900 27,800 
28,700 32,000 
29,600 74,100 
117,000 | 202,000 
214,000 | 252,000 
180,000 | 231,000 
101,000 | 131,000 
64,600 75,700 
57,700 69,500 
48,600 62,300 
27,800 38,100 
22,500 | 102,733 


5 Kettle Valley bridge. 


Run-off 

depth in 

Per | inches on 

square | drainage 
mile area 
0-20 0-23 
0:48 0:54 
2-06 2°38 
2-52 | 2-81 
1:97 2-27 
1:64 | 1:89 
0-89 | 0:99 
0:63 0:73 
0:44 | 0-49 
0-31 0:36 
1-11 | 12-69 
0-44; O-51 
0-32 0:33 
0:37 0:43 
0:87 | 0-97 
2°36 | 2-72 
2-94 | 3:28 
2:70 3:11 
1°53 1-76 
0-89 0-99 
0-81 0:93 
0:73 0-81 
0:45 0-52 
1-20 16:36 


* Measurements frcm latest maps indicate rather less, about 84,500 sq. miles above gaug- 


ing station. 


Oy | 
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MONTHLY SUMMARIES—Continued 


“3 f : ‘ = Run-off | . * ) Run-off 
Discharge in second-feet depth ia Discharge in second-feet dentin 
Ne Month Per {incheson |} Month Per | inches on 
* Max. Min. Mean. | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
oe 1915 1916 
Jan.....] 43,800 | 24,600 | 31,300 0:37 0-43 Jan....| 27,800 12,000 19,200 0:22 0-25 
Feb.....| 28,700 | 21,800 26,500 0:31 0°32 Feb:...] .41,600 | 25,300 | 33,400 0-39 0-42 
' Mar.....| 41,000 22,200 | 28,400 0:33 0-38 Mar....| 33,200 | 21,100 | 27,600 0-32 0-37 
; April....} 115,000 | 41,600 | 88,500 1-03 1°15 April...} 66,000 | 22,500 | 45,100 0°53 0-59 
_. May....}| 193,300 | 97,500 | 146,000 1°71 1:97 May. ..| 176,000 | 84,200 | 137,000 1-60 1-84 
ed June. ...| 193,300 | 142,000 } 162,800 1-90 2°12 June. ..] 308,000 | 170,000 | 232,000 2°71 3°02 
\ July. ...| 204,700 | 158,200 | 177,300 2°07 2-39 July. ..| 276,000 | 172,000 | 228,000 2°66 3°07 
oh Aug.....| 168,000 | 100,900 | 130,600 1-52 1°75 Aug.. ..| 168,000 | 110,000 | 139,000 1-62 1°87 
¢ Sept.....| 97,500 | 40,500 | 59,600 0-70 0-78 Sept....] 118,000 | 59,000 | 83,000 0:97 1-08 
; Oct.....} 81,000 | 32,700 | 44,900 0-52 0-60 Oct....] 95,800 | 42,700 | 57,100 0:67 0:77 
4 Nov.....| 73,000 23,200 | 41,900 0-49 0-55 Nov....| 56,400 | 26,900 | 36,700 0:43 0-48 
i _ Dec.....] 26,900 14,100 | 20,700 0:24 0:28 Dec....| 29,600 19,000 | 22,700 0-26 0:30 
, Year... .! 204,700 14,100 | 79,808 0:93 12:72 Year. ..| 308,000 | 12,000 | 88,400 1:03 ! 14°06 
44a—FRASER RIVER—at Lytton Drainage area, 63,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 1, tp. 15, rge. 27, W. 6th mer., above confluence of Thompson river. 

Records available—Feb. 20, 1912, to Dec. 31, 1914. 

Drainage area—Above gauging station, 63,000 square miles ; above mouth, 90,000 square miles. 
_  Gauge—Gauge painted on rock, and read daily. ’ 


Channel—The channel varies in width from 200 feet at low water to 800 feet at high water. The 
flow is uniform but velocities are very high at high stages. 


Discharge measurements—Are taken from ferry boat, but should be accurate except at extreme 
high water. 


Winter flow—Open flow throughout the year 


Accuracy—Conditions for gauge readingsare good. The rating curve is fairly well defined between 
discharges of 10,000 sec.-feet and 100,000 sec.-feet, Above a discharge of about 70,000 
sec.-feet, the gauge-height-discharge relation was affected by back-water from the Thompson 
river, the exact effect of which has not been determined. Below 10,000 sec.-feet a revision 
has been made in the rating curve. This revision chiefly affects discharge estimates for the 
low water of January, February and March, 1913, and is embodied in the summaries below. 
The rating curve used for 1912 was revised for the 1913 and 1914 estimates, and the 1912 dis- 
charges as here published are probably too small at the higher stages. Generally speaking 
the accuracy of the data given below for this station should be within 5or 10 percent. This 
station is now superseded by a station higher up the river at Lillooet; see next record. 


DISCHARGE MEASUREMENTS 


Area of | Mean Gauge , Area of Mean Gauge ee 
Date section | velocity height Discharge Date section velocity height | Discharge 
- Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 
Feb. 20 2,850 4-32 10:0 12,300 July 25 9,180 10°25 23°6 94,000 
Mar.'26 2,803 4-11 9-4 11,500 Sept. 29 4,835 7:04 15:0 34,000 
May 31 14,600 9-66 32-7 141,000 1913 
June 26 16,100 10:07 34°3 162,000 Sept. 5 7,860 9-53 21-0 74,900 


* Measurements from latest maps indicate rather less, about 61,100 square miles. 


1¥For period April 1 to 4. 


was secured. 


44b—FRASER RIVER—at Lillooet 


Channel—Wide and fairly deep; bed is graveland boulders. 


' 366 COMMISSION OF CONSERVATION 
MONTHLY SUMMARIES 

i i Y Run-ofi i ; des Run-off 

Dyncheree in second-feet heer es Discharge in second-feet depth in 

Month Per |incheson || Month ; Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1912 
IM erie toi | de see nthe), ERO sees. mie We) ec oe He Mar....}] 12,800 9,500 | 10,360 | 0-16 0-19 
Peay cS SAP ey rere hel Ant eens al eee, pire gt ial ete |e ey a April...| 51,200 | 10,800 | 30,760 0:49 0-55 
SEA ee oral eee Gayl IER CAAA! (Beier See PRL Gl 2 WS am 8 May...| 159,250 | 51,200 | 99,560 1°58 1-82 
es Carre fan eo el lesbos cre (teat iA ocaeal Wiehe chenoved bel Arcadia crore June...} 173,000 | 80,700 | 122,200 1-94 2°18 
ART Mig hae RRR cceeeenl (On ere hea Re oe letd oe BAP AS July. ..| 133,500 | 68,500 | 88,920 1:41 1-62 
PAUL G cePeiais|| isi cesnstobags: Site: etemecede sete 5 Gate rote ele ctevcns tore [tc een ete Aug....| 87,000 | 62,500 | 78,780 1°25 1-44 
ODE i ae Gh. Schrage alle at eee Le ai atone ad Petes te lee een ie te Sept....| 56,800 | 32,800 | 44,610 0-71 0-79 
LOY re be eres Paes Peg cscears ea Oey es APA ak pate yl ERs An oh Oct....] 51,200 | 25,500 | 36,930! 0:59 0:68 
AKO ac ao Gl lEEneno Gm Sal eet eepel (ao ads aed (ie Leas lke eee yale Nov... .| 25,500 | 13,800 | 21,600 0:34 0:38 
DOG yrrtsad| estes ate tons liateaest yc BE holevateitte lic eee | oti eee Dec 21,000 | 12,800 | 14,950 0:24 0:28 
i 
PROTLOG. TEs Daewe te «lr cash lace snl Recess ae ee Period.. | 173,000 9,500 | 54,870 0:87 9:77 
1913 1914 

Jan 16,500 5,000 8,910 0:14 0:16 Jan... .]/523,000 9,500 | 14,840 0-24 0: 28 
Feb..... 13,000 7,450 9,770 0-15 0:16 Feb....| 31,500 9,500 | 19,040 0-30 0:30 
Mar.. 13,875 8,200 10,510 0-17 0:19 Mar... .} 28,500 13,000 18,050 0-29 0-33 

April. 56,000 9,500 26,450 0-42 0-47 April! 14,750 VSOOOE §ccuterece hal recs aunt eatitae sate eeeee 
ay.. 142,500 28,500 79,750 1-27 1-47 May ?. .| 145,500 14,750 67,670 1-07 1-23 

June. . 182,000 | 136,250 | 160,750 2°55 2:84 June. ..| 190,400 | 116,125 | 148,020 2°35 2°62 - 
July 143,500 | 99,250 | 123,310 1-96 2-26 July. ..| 165,750 | 119,800 | 145,290 2°31 2°66 
Aug 114,875 62,500 86,050 1-37 1-58 Aug.. ..| 113,000 66,100 | 87,590 1-39 1-60 
Sept 99,250 53,000 71,080 1-13 1-26 Sept 67,300 | 47,000 56,190 0:89 0-99 
Oct 71,500 | 44,000 | 55,500 0:88 1:01 OGtr see 55,400 | 32,100 | 48,840 0:70 0:81 
Nov 47,000 20,500 30,860 0:49 0:55 Nov 36,300 | 23,000 30,100 0:48 0-53 
Dec 28,500 | 13,000 | 20,540 0:33 0-38 Dec 35,100 | 15,100 | 22,000 0-35 0:40 
Year... .| 182,000 5,000 | 56,870 0:90 12-33 Year.. .| 190,400 9,500 | 59,330 0:94 in koigs) 


Gauge reader was drowned early in April, and it was nearly a month before another 
2 Partly estimated. 


Drainage area, 62,500 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Pacific Great Eastern Ry. trestle at Lillooet. 
Records available—May 14 to Dec. 31, 1915. 
Gauge—Cable gauge from the trestle ; read twice daily. 


Discharge measurements—Three taken in 1915 outline the rating curve. 
Winter flow—Open water throughout the year. 
Accuracy—D, because of insufficient meter measurements. 


DISCHARGE MEASUREMENTS 


Current is swift at the higher stages. 


Area of | Mean f Gauge 

Date ae velocity ne Discharge Date prea pees height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 19161 Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 VES ya RR creel | Sia eee 20-20 53,900 
May 15 8,540 10-40 23-30 88,8002 JU y Lt ee aN cere eee ee 23-05 84,150 
June 26 9,800 11-00 25-50 108,000 YB ADT AY ene 3 | pede nena 33-05 215,200 
Dec. 6 5,800 3-31 16-02 19,200 Sept, 20 ales c elise cae ees 19-00 40,460 

1 From “ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 132. 2Station established. 
MONTHLY SUMMARIES 

Discharge in second-feet | Run-off Discharge in second-feet Run-off 

depth in depth in 

Month : Ver |incheson || Month | Per |incheson 

Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 

mile area mile area 
1915 

ANU TES, oi. 4| ects taecr can eee tele hel ater on ee ee June. ..| 120,000 91,000 | 102,000 1-63 1-82 
UML cette te reece gal (Steen seals Alte sayett aes wl x See mae | 2 meena July...| 145,000 | 105,000 | 113,000 1-81 2-09 
Aug Fis Soy Magee Cc] KA Tena eeeacl Roamer ee Tl [ERC Aen Pea Meee oa Aug.. ..| 103,000 | 83,000 91,900 1-47 1-70 
SEV CUES 5 4] (S Beary aie Nolo Bato ares Ieee Ie. lea, SU Riie. es Sept....| 80,000 | 41,400 55,100 0-88 0-98 
OCC RG eee al tee stares Alves ce, Becsll ace Sill ac tee ee eee Oct...:| 55,500 34,200 42,000 0-67 0-77 
INIGM SE Bi | Mars Sis cal Rao Ge Rte Pe ener ee ee ee 8 Nov....}| 48,800 12,200 27,100 0-43 0-48 
IDO Areal Ieee Sara REEL rae tid ERO orl we dete PA: Tle Dec... .| 20,400 | 10,400 | 13,700 0-22 0-25 
Period Woe ee ee ae ae + Period..1 145.000 10.400 43.543 1.092 R.09 


* Measurements from latest maps indicate rather less, about 60,600 sq. miles. 


. 
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45—GOAT RIVER—near Erickson 


siding, on C.P, Ry.; read daily. 


367 


Drainage area, 430 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Immediately above bridge near Erickson, and 5 miles from mouth. 
Records available—May to Nov., 1914 ; Feb. to Nov., 1915. 
Gauge—Vertical staff gauge, situated immediately above head of cafion, 20 yards from Cafion 


Channel—At the gauge, permanent ; below measuring station, shifting. 

» Discharge measurements—Are made from the highway bridge below the cafion 14 mile from Erick- 
son. This section is temporary. 
Winter flow—The river generally freezes over for two or three weeks at a time, but seldom for the 


whole winter. 


Frazil ice may be expected.: 


Accuracy—A and B, Rating curve is good and the gauge control is permanent. 
General—Goat river drains a mountainous area, but there are said to be no very high peaks or 
glaciers, consequently the flow is small towards the latter part of the summer. 


DISCHARGE MEASUREMENTS 


| Area of Mean Gauge P Area of Mean Gauge Fi 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 April 15 534 3-64 2-30 1,950 
May 8 549 4.55 3-00 2,500 tt 565 4.30 4.82 2,430 
28 589 5-00 3-50 2,940 Nov. 25 367 0-75 0-80 277 
June 18 aud 6-02 4.95 4,280 191638 
July 21 431 lO 0-00 735 Feb: 25) hscesssinendacsascuns Ice 167 
Aug. 4 367 0-95 —1-10 348 June: 16) essed als 8 Sebi 7-524 5,540) 
Oct. 18 394 1.26 —0- 69 498 July 24 | oo a sa scree! die sd bia toe 3-10 932: 
Dec. 21 229 1.14 -1-20 2611 Ange E20 We am cmmareca alll see rer 2-24 382: 
1915 Sep tat Se lesa celta ctaty metas 1-86 | 230 
Feb. 19 344 0.49 -1-65 167 Oct, TO) leeks perdee o ob peeks 1-60 184 
1Ice conditions. 21915 gauge established with relation to the old gauge. %From ‘Miscellaneous Meter 


Measurements,” W. R. Paper No. 21, p. 351. 


41916 gauge to new datum. 


MONTHLY SUMMARIES 


0. : = Run-otf ; i ; : Run-oft 

Discharge in second-feet depen | Discharge in second-feet Pdecthaa 

Month Per |incheson || Month : Per | inches om 

Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 

mile area mile area 
1914 1915 
SEE eter anie e | Serene lca calls Gothe oe efeuncue ogee Heb. 272 256 257 0-60 0-62 
Rue Kemerreee) | ee Pes ee oll ore cloves sills ceapeceacters | Praveieis: <foiltere Bide eT oTage 2 Mar...... 948 256 491 1-14 ilngal 
“syaV6 hoa c alk Gaye uekall (tee mee lkcoe nea | ae cesta) isa ners (penne April... 3,230 855 1,760 4.09 4.56 
May! 5,780 DHSS). Ik s9. otras tral IMGRANCeaoncH (orks Cea May... 2,760 1,840 2,250 5-23 6 - 02. 
June. 5,780 1,730 3,200 7-45 8-32 June... 2,290 948 1,340 3-12 3,- 48: 
July 2,310 AT SmI L700 2272 3-14 || July...| 1,180 539 TO2ualese 3.10) 
Aug. 400 205 299 0-70 0-81 PACU Geners 692 240 395 0-92 1-06: 
Sept 585 205 318 | 0-74 0-83 Sept.... 292 225 254 | 0-59 0-66: 
Oct 645 340 440 1,-02 Bieagl Wy Octane. 432 210 271 0-63 0-73: 
Novy 1,760 480 938 Zaks 2-43 INOVecnre 399 225 295 0-69 0.77 
(loth ul Nees adie Al ee el ae || Period..| 3,230 210 g1i0 | 1-88,.| 21-31 
1 May 7 to 81. 


46—GOLD CREEK—near mouth 


Rights Branch and the B. C. Hydrometric Survey. 
Gauge—Vertical staff, 4 feet long, on downstream side of bridge ; read three times a week. 


Drainage area, 350 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, %4 mile from mouth, opposite Flagstone, East Kootenay. 
Records available—May to Aug., 1914 ; April to Sept. 1915 ; April to Oct., 1916. 
Co-operation—This station was maintained in 1914 by co-operation between the Provincial Water 


__ Channel—Fairly smooth, unbroken, gravel bar below, very liable to shifts. 


* Revised value based on recent measurements. 


368 COMMISSION’ OF CONSERVATION 


Discharge measurements—Are made from the bridge. They are considered very reliable. 

Accuracy—The rating curve is good. Accuracy, during high water, C ; during low water, B. 
New rating in 1916. 

General—Gold creek may be considered an irrigation stream ; it lies‘on the western side of the 
Intermontane valley. The mean annual precipitation is light and probably does not ex- 
ceed 20 inches. 

DISCHARGE MEASUREMENTS 


nn ——————————— 
OOOO SSS |x — — asa oaws>»>s—s<s>s——<ooaa_«—w«qQouoaja«\—wqy 


Area of Mean Gauge a ; Area of Mean Gauge -|_. 
Date section | velocity height | Discharge || Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 30 108 2-53 1-20 273 
May 17 192 5-97 2-35 1,150 June 14 - 86 1-90 0-90 164 
June 18 112 3-02 1-35 339 Aug. 27 38 0-92 0-10 34-4 
July 11 74 1-65 0-75 123 1916 
ie e483 48 1-11 0-37 53-8 July 10 142 2-86 2-45 402. > 
Sept. 11 30 0-69 0-05 20-6 HON O48} 122 1-32 1.92 1620 5 
1915. Sept. 12 107 0-70 1-58 74 
April 25 120 2-51 1.22 302 Oct._ 7 58 0-68 1-40 39 
May 14 121 2-76 1-30 335 
MONTHLY SUMMARIES 
. . x Run-off . - mene Run-oft 
Discharge in second-feet depenisn Discharge in second-feet depth an 
Month Per | incheson || Month ae Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
BAY Breet [onc tGla Gl tom eetoke nel [oie sree cao! loin ern ors Loa thio. Gries Maye ae 1,210 595 868 2-48 2-86 
Sie See eo aaa Moet ee allo ep omora ioe cimeorh toc ob one cin June... 710 175 392 1-12 1.25 
BEV Ai 2ee Peg Moree c mcncral ero om ciel (econ eae. ol (orice cea In on. crac ryt July... 210 49 107 0-31 0-36 
EArt ele votes tell cuss eb ered lovelies sasmregelisteetfi sue) rare ts a) rotente taredtentelee ss AUS. ae 60 26 38 0-11 0-13 
1915 1916 
April 490 42 262 0-75 0-84 Aprile 274 20 100 0-29 0-32 
May 397 270 338 0-97 | 1-12 May... 544 20 280 0:80 0:92 
June 316 72 173 0.49 0-55 June... 1,700 274 674 1°92. 2°14 
July 230 72 126 0-36 0-41 Julye. 501 132 277 0:79 0-91 
Aug 72 31 44 9-13 0-15 IANI@ a ce 198 39 104 0:30 0°35 
Sept..... 72 31 45 0-13 0-14 Sept.... 58 20 29 0°08 0-09 
(OX Oy sl te eae eon ee lero cmomiitecd.s Declan d.coo tr Octo: 49 39 40 Or1l 0:13 


Period... 490 31 165 0:47 3-21 Period..| 1,700 20 215 0-61 4°86 — 


47—GRANBY RIVER (NORTH FORK KETTLE)—near mouth 
Drainage area, 950 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Grand Forks, near mouth. 

Records available—June 1, 1914, to Dec. 31, 1915. 

Gauge—Standard vertical staff gauge, on foot bridge ; read daily. 

Channel—Is straight for 100 yards above and below measuring section. Velocity high. 

Discharge measurements—Are made by cable suspension from foot bridge. 

Winter flow—Gauge reader states that only in very severe winters does river freeze over at this 
point and that it has not done so for past 14 years. 

Accuracy—The present results should fall well within 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge A Area of Mean Gauge é 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Aug. 22 255 0-35 0-52 88 
May 19 1,100 4.59 5-08 5,050 a ot: 244 0-35 0-50 86 
June 9 847 2-77 4.00 — 2,348 1915 ; 
July 22 474 0-90 1-48 426 Mar. 19 152 2-51 2-48 3821 
June 10 733 2-80 3-73 2,040 


1 Backwater from slag. 


* Revised value based on recent measurements. 


¢ 
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MONTHLY SUMMARIES 


; ; Z - Run-off : : ie Run-off 

. goeaerer Hest ieee [depth is ghana gat TR eso de he] deptivin 

Month Per |incheson || Month Per |inches on 

rt Max. Min. | Mean | square | drainage Max. | Min. Mean | square | drajnage 
: mile area mile area 

. : 1914 1915 

NEI Oc Gcl ene SAP aeney [Eee eee | weUp w Siete | dalstote eee 2 JAD ee 220 120 174 0-18 0-21 
S£ bs co AleerGecob big) BeEpraetioss CRORE Reem re eles sraksnere eos Feb.... 300 180 256 0-27 0-28 
NE Me crate slows e eisicie ts ests soll) sais wens laa ccetee des Maren 2,200 150 781 0-82 0-94 
Pero ee eee Petes ve .|| radar cm texs fayens sacs '=cs lt satejeneca.s| dere 'e Bila ed April... 7,790 2,300 3,477 3-66 4.09 
Pty UNTER Oat eve dic ante: chs See llavere Gren xe | jovereienovate | a a8 Slearelens May... 9,570 2,350 5,666 5-97 6-87 
June....} 13,625 1,780 4,483 4.72 5-26 June... 5,880 1,060 2,042 2-15 2-40 
pouly. 3%. 1,875 220 800 0-84 0-97 Ul yin 1,430 870 1,130 1-19 1-37 
POR sacs 220 70 112 0-12 0-14 ANE Ia te 870 120 " 426 0-45 0-52 
» Sept.i... 340 70 156 0-16 0-18 Sept.... 120 85 89 0-09 0-10 
BOGE «ys 5 « 750 260 431 0.45 0-52 Octane. 100 60 87 0-09 0-10 
Nov..... 995 485 717 0-75 0-84 Nov.... 120 100 114 0-12 0-13 
Dec... 435 180 254 0-27 0-31 Deorn. 110 100 104 0-11 0-13 
Period. 13.625 70 993 1-05 8.22 Year... 9,570 60 1,196 1-26 | 17-14 

48—GREEN RIVER—at Nairn falls Drainage area, 180 square miles 


DESCRIPTION OF GAUGING STATION 


 Location—At Nairn falls, 5 miles from the mouth and 3 miles from Pemberton. 
_ Records available—Nov. 20, 1913, to Dec. 31, 1916. 


Drainage area—Is not well defined on existing maps, but estimated to be about 180 sq. miles 
above gauging station. 


_ Gauge—Sloping staff gauge bolted to rocks about 150 yards above falls on left bank ; read daily. 
_ Channel—Wide and fairly deep with rock and gravel bottom ; a good metiering section. 
_ Discharge measurements—Well define the rating curve except at’ highest stages. 

Winter flow—Stream is open all year. Slight ice effect in very cold weather. 


Accuracy—Good ; monthly summaries given below for 1913 and 1914 embody revisions based 
on later measurements. See NOTE, page 309. 


General—Gauging stations were established, in November, 1913, at Nairn falls and at Green lake, 
and, in March, 1914, on tributaries Soo river and Rutherford (Six-mile) creek. The station 
at the falls gives the unregulated flow at the intake site of the proposed power development ; 

the other three stations show the distribution of this flow, and will be of importance in con- 
sidering the storage possibilities. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of | Mean Gauge Ps 
Date section | velocity height Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
: 1913 Mar. 22 416 4-00 5-10 1,650 
. Nov. 18 264 3-4 3-80 9181 yo} 458 4.20 5-50 1,920 
) 1914 Ges Pe 261 3-38 3-90 882 
June 1 566 4.4 6-50 2,530 April 3 826 6-40 8-80 5,300 
July 16 827 egy 8.75 4,710 fe 4 652 5-30 7-30 3,470 
» Aug. 11 658 4.2 6-60 2,780 aaa! 408 3-43 4.80 1,400 
f Sept. 8 533 3-6 5-88 1,938 Pav 49) 400 3-60 4.95 1,440 
} Noy. 26 503 Ak 6-20 2,390 May 25 465 4-80 6-10 2,210 
| Dec. 28 203 1-6 2.60 3702 |} June 14 603 4.90 6-95 3,000 
1915 Aug. 5 596 4.79 6-65 2,830 
Jan. 21 185 1-20 0-10 231 1916 
Feb. 6 167 ait 2-15 238 April 26 367 3-00 4.30 1,100 
Mar. 9 202 1-62 2-385 327 May 11 398 3-47 4.70 1,340 
bee 14. 230 1-90 2-68 441 Dec. 6 202 0-97 1-80 197 
me 16 354 3-20 4.25 1,140 


1Station established. 2Section probably affected by ice conditions. 


\ ' Note—Rating curve revised 1916, below discharge of 270 cubic feet per second, giving 
Ba weight to measurement of December 6, 1916. 


, 
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MONTHLY SUMMARIES 
: : E Run-off ; x a: Run-off 
Discharge in second-feet aeothelt Discharge in second-feet depths 
Month Per |incheson}} Month Per |inchesom ~ 

Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 1914 

As 0 Tce eens 2 CORE CIMS atl Reaemercroin red fa. brcer cada) bate Exc tanner ens We os 970 120 276 1-53 1-76 
Oe Ss rd] Meeecnoptiny Pere notin Micon. arabe bp odic teal ae odo s.6 6. Feb.... 260 120 169 0-94 0-98 
JY i eee att AR Care ae seen (ae cine. cla! onion Ol leona, Opn 3 Mar.... 1710) 200 836 4.64 5-33 
PAT AL seers | sletet of ot ey -lss| fovave tale coxele |e fortes (6) o1i| (ol ortetet sd ati» conenoliemehatte= April... 2,290 750 1,843 | 10-25 11-44 
I Eps Aone ico Guico.o Ibo ocmol lane acemolle cob ci) (pooGcnnon May ?.. 2,450 870 1,864 | 10-37 11.95 
Afves (ional Me Shao Oe icnose. cote (oeceo, qoottne receoeces |eobo aim \clsi0 June... 6,740 590 So COZME20L OS 22.97 
Ute ot bal larelncicil (andn oeOU| (poco coco tan botliedoc Cone July 7,700 2,450 4,810 | 26-70 30-78 

INV Brn eel |S Giecion.c ol (oun De a.54 [eo to lot ©! letcoe, 6.4%4| bs ai 6.010,9 n-c Aug. 3,490 2,450 2,940 | 16-34 18-84 
YS siss aoc] fo Sinicie mun |aicnue.s olral ein. Gg Diag) lols we SIG (DCG .S 3.5 mic. Sept.3 2,450 1,400 1,979 | 11-00 6-14 
OSH a ere tiirll te sates ee cate ip waentere ns eee halted eee eH efrediete eMail, Oct 11,060 500 2,968 | 16-49 19.02 
Nov.! 350 230 293 1-63 0-67 Nov 4,820 830 1,529 8-49 9.47 
Dec 320 120 201 1-12 1-29 Dec.? 1,580 350 647 3-59 4-13 
POLIO years eee seen bes era Aeees Mos uetattaspnsiet eae oil ohanehty abana Period. 11,060 120 1,975 | 10-97 | 142-81 

1915 1916 

Ae Neue 670 230 361 2-01 2-32 UES 6 320 130 239 1°33 1-538 
Rebie zk 350 220 250 1-39 1-45 Hebwac 3,090 130 757 4-21 4-54 
Mar 1,920 260 770 4.28 4-93 INEaGrade 3,390 470 1,090 6:06 6-99 
April 6,020 L120 2,170 | 12-05 13-45 April... 1,920 710 1,320 7°34 8°19 
May 4,350 1,120 2,410 | 138-40 15-45 May... 4,130 2,060 2,490 | 13-90 16-00 
June 4,460 1,990 3,240 | 18-00 20-08 June... 6,980 2,810 4,440 | 24-70 27-60 
July 6,260 2,450 4,120 | 22-90 26-40 Jul year 6,140 2,630 4,080 | 22-70 26-20 
Aug 5,540 2,450 3,760 | 20-90 24-10 AUS eis 3,910 2,370 3,230 | 18-00 20:80 
Sept 3,090 970 1,580 8-78 9-80 Sept-.r 2,900 750 1,490 8-28 9+ 24 
Oct 4,130 430 1,100 6-11 7-04 Octiare 1,120 470 702 3°90 4-50 
Nov 1,120 350 589 3-27 3-65 INOWayee 470 250 306 1-70 1-90 
Dec 470 320 362 2-01 2732 Dec... . 270 150 198 1:10 1:27 
Weare." 6,260 220 1,726 9-59 | 130-99 Wears. 6,980 130 1,700 9-44 | 128-76 


1 For pariod Nov. 20 to 30. 3 For period Sept. 1 to 15. 


49—ILLECILLEWAET RIVER—near Revelstoke 


2 Partly estimated. 
Drainage area, 480 square miles 
pibdedenneda Jia Sale ee 


DESCRIPTION OF GAUGING STATION 


Location—1 mile from the mouth of the river. 

Records available—Oct. to Dec., 1911 ; May to Dec., 1912 ; April to Nov., 1913 ; Mar. 1 to Dec. 
NOME B Wilengs al He) IDYSe, FS), IIS 5 leks Aewey IDYse,. Shik, Maloy, 

Gauge—Chain gauge on upstream side of second highway bridge ; read daily. 

Channel—Measuring section is 14 mile below gauge, current at gauge section is very fast in highs 
water, and, at the measuring section, there is a possibility of backwater from the Columbia: 
during highwater. The control changed in 1916. 

Diversions—Discharge is partially controlled by the dam and power plant of the city of Revel 
stoke. 

Discharge measurements—Are made from the first traffic bridge 

Winter flow—Stream freezes during winter months ; anchor and frazil ice may be expected. 

Accuracy—The results should be within 15 per cent. The chain gauge for some time gave trouble 


to the reader. 
DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 5 
Oct. 13 478 1-40 1-321 670 Nov. 22 431 1-41 2°35 607 
1912 1914 
Feb. 24 221 0-89 0-702 197 Mar. 17 290 1-64 1°57 478 
June 20 890 7-43 6-60 6,610 May 18 704 6-21 4-80 3,670 
ake ie 962 7:80 6:90 7,510 June 9 661 5:25 4-70 3,450 
July 3 735 5:57 5-60 4,100 ALG 820 6°33 5°70 5,190 
Aug. 20 583 3°98 4-40 2,320 July 25 763 4-63 4-50 3,540 
Sept. 14 514 3:40 3-82 1,750 Aug. 11 556 3°71 3°75 2,060 > 
Oct. 4 498 2°16 3-00 1,080 rita, wal 658 3:87 3°75 2,500 & 
1913 Sept. 5 506 3°57 3-24 1,8007 
May 5 327 3-40 3:00 1,110 3 3 682 3-04 3:39 2,080 6 
nO a 636 8-00 6-11 5,030 3 Oct. 9 364 2-50 2-38 910 
June 11 878 6-92 6-55 6,080 ED 482 2-16 2-40 1,040 ° 
Sept. 17 660 3°36 3-90 2,220 4 Oct. 26 325 2°49 1:95 809 


Norr—See line 14, p. -371, for notes. 


s 
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DISCHARGE MEASUREMENTS—Continued 


Area of Mean Gauge Area of | Mean Gauge 


Date section | velocity height | Discharge Date section velocity height | Discharge 
me 1914 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
me Oct. 26 400 1-76 1-95 705 6 1916 
me Nov. 17 316 2° 27 1-73 718 May 30}|- 678 3°98 4-00 2,700 8 

% 1915 “Ey S\@) 582 4-97 4-00 2,890 10 

Mar. 17. 278 1:28 1-30 358 July 17 995 6-77 6-50 6,740 11 

May 12 630 5:00 4-30 _ 3,150 Aug. 11 “763 4-05 3°90 3,090 
Oct. 27 407 3°55 2-96 1,440 poe LO Gla, 4-16 4-10 3,220 
Dec. 1 198 2-19 1:40 433 Sept. 4 858 4-61 4-50 4'060 

= 1916 Nov. 14 341 1:38 0-64 47112 

- Mar. 21 259 oval Ice 444° ’ 


1 Hquivalent reading on new gauge about 2-52. 2New gauge. 3Slightly different section. 4 Different section. 


*% Atregular measuring section. ‘At gauge section. 7 Measuring section. *Ice. %Upper highway bridge. 1° Lower 
 thighway bridge. 11 New rating after June 19. 12Ice—corrected gauge height, 0-40. 
% MONTHLY SUMMARIES 
‘ . : im Run-off 5; Te : Run-off 
‘ : Discharge in second-feet deptiran Discharge in second-feet depth in 
Month Per |incheson || Month Per | inches on 
2 Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
‘ 1911 1912 
RENEE preteen eee, 11S ee hs S seaca ls dua ws Dace May... 7,570 1,040 3,340 6-96 5-01 
HE. - + ol] lets saopie Beelencdle ce cd ER ee | Da June ?.. 9,060 3,300 5,790 | 12-08 5+38 
NS CeMI PR ret Mice se lire ek ore | csaee acatoyeilla'y Suv « -spncerd July... 5,750 3,160 3,810 7:94 9-14 
Ee MMM a era. ogcke Siete Ml he ese este sls ne Mere. all tksus h ehecarene EAI pee 6,660 1,730 3,490 7:28 8°38 
eka let ieee lee ea eee a irr Sept...| 2/230 810 | 1,440] 3-00] 3-35 
mct.2.... 890 378 O37 1-33 0-94 Octaan: 1,630 660 950 1-98 2-28 
ENOV:..... 630 318 428 0:89 1-03 Nov.... 812 610 657 1°37 1:53 
Dec... 391 300 332 | 0-69! 0-66 |} Dee... 610 459 524 | 1-09 1+ 26 
=A 1913 1914 
ea get a De Marcofm 1 70an ee 546 fell 18 (i380 
April 5 2,110 309 1,190 2°48 2-32 April... 2,280 400 1,550 3°23 3-60 
May 6,560 934 2,850 5:94 6-80 May... 4,880 2,460 3,790 7:90 9-11 
June 11,900 3,740 6,170 | 12°85 14-28 June... 6,900 3,340 5,100 |} 10°62 11-85 
July 10,309 3,310 5,140 | 10:70 12-34 Julyeee 7,260 2,320 4,900 | 10-21 11:76 
Aug 8,970 1,390 3,800 | .7:92 9-11 Align 4,120 1,990 2,770 5:77 6-65 
mept..... 11,800 1,240 2,300 4-79 5:36 Sept.... 2,340 650 1,350 2°81 3°14 
Oct 1,590 606 1,090 2-28 2°65 Octie: 1,470 520 367 1-80 2-08 
Nov.6 1,010 606 748 1-56 1:31 Nov.... 1,010 290 694 1-45 1-62 
1915 1916 
Mars. ... 5438 215 340 0:71 0:82 INH Sea A cesta ong flat eptattote tote ak aie tcat strato | bcs welcome eee ae 
April 2,460 548 1,540 3°21 3:57 April. 2,220 374 891 1-86 2-08 
ay 3,930 1,990 2,800 5:83 6-72 May. 3,620 1,430 2,240 4-67 5-38 
June 4,650 2,460 3,320 6-92 7°72 June. 7,660 2,460 4,370 9-10 10-20 
July 4,420 2,880 3,660 7:62 8°78 July. 6,520 3,230 4,830 | 10-10 11-60 
ug 4,960 3,480 4,060 8:46 9°75 Aug.. 5,110 1,820 3,330 6-94 8-00 
Sept..... 2,880 734 1,380 2°87 3°20 Sept.. 3,780 920 2,040 4-25 4°74 
Oct 1,530 548 919 1-91 2-20 Octinr 2,270 610 805 1-68 1-94 
INOV..... 1,040 352 574 1-19 1°33 Nov.8 GLOM ie aan 483 1-01 1-13 
7S, on ull eels! cre Stel is aes sree eee due aie lee eae | | ID eae Meccn Sek! babes cea 352 0°73 0-84 
Period... 4,960 215 2,032 4°30 44-09 Period. . GOOOn pe eres 2,150 4-48 45-91, 


1On Jan. 2, 1912, gauge and all bench marks were destroyed by bridge gang. The 1911 discharges are computed 
firom 1912 rating curve, the difference in datum between gauges being about 1-2 feet. Section was slightly altered 
by bridge piers, but not sufficiently to affect materially the gauge height-discharge relationship. 2%Oct. 13 to 31. 
% Dec. 1 to 25. 4June 19 to 30. * April 6 to 30. ® Nov. 1 to 22. 7 Partly estimated. 8 Estimated Nov. 13 to 28, 
460 c.f.s.; Nov. 29 to Dec. 2, 380 c.f.s.; Dec. 3 to 31, 350 c.f.s. 


-50—INCOMAPPLEUX RIVER—near mouth Drainage area, 460 square miles 


| DESCRIPTION OF GAUGING STATION 

- Location—2 miles from the mouth, immediately outside the Railway Belt, near Beaton, Upper 

Arrow lake. . 
Records available—May to Dec., 1914; Apr. to Dec., 1915.* 

| Gauge—Chain gauge situated near Burbridge ranch ; read daily. 

Channel—At the gauge the water is swift. The measuring section is satisfactory. 

| Discharge measurements—Six well-distributed measurements were made in 1914. 

Winter flow—Winter conditions not very severe ; frazilice may be expected. 

Accuracy—The measurements should be fairly accurate ; gauge readings are daily but the gauge 

1s not very reliable. 


* *Gauge readings were obtained in 1913 but, due to considerable trouble with gauges, the 
Tecords are not considered reliable. 


372 COMMISSION OF CONSERVATION 


General—This river flows through heavily timbered mountainous country. There are numerous 
glaciers and extensive snowfields.. The river is not navigable but is suitable for logging 
operations. 

DISCHARGE MEASUREMENTS 


a — —————————————— 
————————— ————————— ———_____—_—_———————___—____ nv rnnnT LnnnEEEEEEEEEIEEEET GENUINE GEER 


Area of Mean Gauge Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Sept. 4 752 4-01 4-15 3,020 
May 8 635 2°80 2-28 1,800 Oct. 27 564 1:65 2°8 935 
Wee ks} 1,130 7:63 4-90 8,632 Nov. 20 490 1-57 2°6 768 
July 8 966 6:16 5:50 5,932 1915 
ee aks} 1,056 5-82 5:02 6,130 Mar. 19 445 0-93 Ice 415 
Aug. 11 1,097 5:39 5:60 5,940 May 16 620 3°49 3:90 2,160 
Sept. 18 830 4-91 4°87 4,080 Sept. 13 554 1:66 ~ 2°85 920 
Nov. 21 526 1-13 2:40 597 Oct. 26 555 2:24 3°30 1,240 . 
1914 19161 
May 21 763 4:46 4°8 3,410 JUDE LEZ! |e eievstes set wees ocr 4-45 2,660 
June 19 973 5:41 6-1 5,360 VAT Lae ec arstatcve chevell iar teks moe 4°85 3,880 
eT 902 6-11 5:6 5,520 Beptag2: lineettomes ccl anes ober 5:95 4,590 


1 From “‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21. p. 352. 


MONTHLY SUMMARIES 


. * se Run-off . * By Run-off 
Discharge in second-feet depthae Discharge in second-feet depth iat 
Month Per |incheson || Month Per |incheson" 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage ' 
mile area ; mile areat 
1914 1915 
Aprile fore thei cess |letenetiepies ercl-elf lonahthaelaneiel]| itn of =\@poystle agetefisceteeters April... 3,290 749 1,950 4-24 4-73 
May.... 4,710 2,470 3,480 7:56 8+72 May... 5,290 2,390 3,270 7-11 8-20 
June 7,560 3,100 5,040 | 10-95 12-23 June... 5,960 2,470 3,730 8-11 9-05 
July 8,630 3,030 5,840 | 12-70 14:63 July... 6,150 3,730 5,010 | 10-90 12°56 
Aug 5,340 2,260 3,470 7:54 8-69 Aug.... 6,950 4,000 5,340 | 11-60 13:37 
Sept..... 2,960 1,090 1,890 4-10 4-57 Sept.... 3,380 972 1,640 3°57 3°98 
Octencne 2,260 890 1,360 2°96 3°41 Octane. 2,240 670 1,150 2°50 2:88 
INOVier 1,740 790 1,060 2-30 2°57 Nov.... 1,460 596 797 1°73 1:93 
Dec G90. | Aretececciets 400 0:87 1-00 Dec.... 596 310 455 0:99 1-14 
Period... Ss6cO sues 2,818 6:13 55+ 82 Period.. 6,950 310 2,594 5+ 64 57:84 


51—JONES CREEK—at outlet of lake Drainage area, 25 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At outlet of Jones lake, in sec. 28, tp. 3, rge. 27, W. 6th mer. 

Records available—April, 1910, to Dec., 1916. 

Co-operation—Records on this stream are collected for the Vancouver Power Co. by Messrs. 
Anderson and Warden, civil engineers, Vancouver. 

Drainage area—25 sq. miles ; determined by triangulation survey by Anderson and Warden. 

Gauge—Vertical staff, fastened to rock-filled crib ; read daily. A Gurley automatic gauge was 
installed Nov., 1916, at same section and to same datum. 

Channel—Uniform section, with deep water and good control. 

Discharge measurements—Well define the rating curve. 

Winter flow—Open water practically all year. 

Accuracy—A and B. 


DISCHARGE MEASUREMENTS 
————————————————————————————————eeeoooooeleleleleleleeeeeeeeeooaoeleoee oe 
Area of Mean Gauge % Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet_; 
1911 : Sept. 11 131 1:3 1-24 175 
Nov. 3 96 0:5 0:50 52 1914 
1912 July 23 128 1:3 1-22 164 
Sept. 18 104 0:8 0-85 87 1915 
1913 April 23 119 1-10 1-02 127 
July 24 180 2°3 2°06 411 1916 
July 14 162 1:90 1-80 309 


¢ 
“ 


w 


y= | STREAM FLOW DATA-—B. C, TABLES — ity 


MONTHLY SUMMARIES 


* . x Run-off i : iy Run-oft 
4 PERU GENCE AS depth in fe eee Hen Aree tn ercond tego Ve Men th il 
Month Per: | incheson |} Month | 2 Per | inches on 
 , Max. Min. Mean | square | drainage Max. | Min. Mean | square | drainage 
mile area mile area 
1910 
401 95 161 6°44 7°19 
745 191 327 | 13-08 15-07 
419 168 256 | 10°24 11-43 
320 168 217 8°68 9-99 
191 86 146 5:84 6°73 
106 59 82 3°28 3°66 
456 157 260 | 10:40 11°99 
619 136 295 | 11-80 13°17 
179 96 139 5:56 6:40 
745 59 209 8°36 85°63 
1912 
205 55 85 3°40 3-91 
190 80 139 5+ 56 5°98 | 
74 49 56 2-24 2°58 
70 55 63 2°52 2°81 
320 70 196 7-84 9-04 
380 170 277 | 11-08 12-37 
245 155 211 8:44 9-73 
320 120 179 7-16 8:25 
130 60 91 3°64 4-05 
120 55 80 3°20 3°68 
320 70 156 6:24 6-95 
180 70 96 3°84 4-42 
ar... 380 55 ith) 5-40 BIOTAE SY 
RE PO i BE EE I 
1914 
680 60 173 6-92 7:98 
70 45 57 2-28 2°37 
180 65 109 4-36 5+03 
280 85 158 6-32 7:05 
280 140 223 8-92 10: 28 
310 150 221 8-84 9-86 
295 120 213 8-52 9-82 
140 90 119 4-76 5-49 
190 70 114 4-56 5-09 
165 70 96 3-84 4-43 
325 140 215 8-60 9-60 
150 50 73 2-92 3°37 
680 45 148 5°92 80-37 
1916 
2° 2:4 to, 85 50 59 2°36 2°72 
1: 1- Ae 390 47 13 5:48 5:91 
2. 3 530 92 207 8-28 9-55 
7. 8: 227 120 157 6-28 7-01 
6: 7° Sys) 190 263 | 10-50 12-10 
6: 7: 660 255 403 | 16-10 18-00 
6: 6: 425 255 357 | 14-30 16-50 
4-5 5 270 130 202 8-08 9-32 
2. 2-¢ 165 78 108 4-32 4-82 
6. 7. 215 50 tee 3-08 3°55 
Rae 5.¢ 495 100 232 9-28 10:40 
4: 5: 120 55 84 3°36 3°87 
4-64 63-39 Year 660 47 190 7°62 | 108-75 


52—JORDAN RIVER—near mouth Drainage area, 60 square miles 


DESCRIPTION OF GAUGING STATION 


Bocation—Half-mile above mouth. , 

_ Records available—Jan., 1908, to Dec., 1911 ; after which date the flow was controlled by the Jor- 
_ dan River development of the British Columbia Electric Railway Co. 

_ Drainage area—Above mouth, 60 sq. miles ; above diversion, about 50 sq. miles. 

_ Winter flow—Open water all year. 

a L0-operation—The following summaries are computed from records supplied by the British 
a4 Columbia Electric Railway Co. 


COMMISSION OF CONSERVATION 


374 

MONTHLY SUMMARIES 

P . © Run-olf . : ie Run-off — 
Discharge in second-feet deptin Discharge in second-feet depth 4a 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage © 
mile area mile area 
1908 1909 
Jan. 4,680 160 896 | 14-93 17:20 dBW AG 7,040 125 1,301 | 21-68 25:00 
Feb. 7,000 160 770 | 12°83 13-84 Feb....} 7,320 195 1,032 | 17-20 17-91 
Miaricier 7,700 200 1,295 | 21-58 24-88 Mar.... 2,565 330 525 8°75 10:08 
April 4,300 300 722 | 12-03 13:43 April... 3,010 330 626 | 10:43 11-64 
May 1,000 250 417 6:95 8:00 May... 1,110 330 556 9:27 10°68 
June 280 100 1938 3°20 3:57 June... 745 115 290 4-83 5:38 
July 220 10 53 0-88 1-01 Julyees 480 60 115 1-92 2°21 
Aug 70 10 17 0-28 0-32 ANI ge 823 41 114 1-90 2-19 
Sept..... 180 25 47 0:78 0:87 Sept. .. 560 57 106 i776 1-98 
Oct 1,990 25 PH 4-62 5:31 Octane 1,690 70 405 6°75 ERPELS 
INoVetilen 11,900 130 1,729 | 28-82 32°15 INOve oe eno 4O 190 2,444 | 40-73 45-45 
8 OE ey Oe een el (earns Parl CISC ICN RSS cee I tes MORASS. ie). G Dec.... 6,020 0 744 | 12-40 14-29 
Period 11,900 10 583 9-72 } 120-58 Yearseatiel2,84008) 0 688 | 11-47 | 154-58 
1910 1911 

Jan. . 7,210 5 919 | 15-32 1/-66 Jat. 3,610 275 912 | 15-20 17-53 
Feb.. 6,860 160 (ES |) Tots 13-06 iRebasen: 540 190 262 4°37 4-55 
Mar. 6,350 300 L185 |) 19-75 22°77 Mar.... 2,580 155 579 9-65 11:12 
April 1,740 370 657 | 10-95 12-22 April... 1,300 275 555 9:25 10-33 
May 1,010 320 588 9-80 11-30 May... 2,725 540 1,005 | 16-75 19-32 
June 345 90 193 3°22 3°59 June... 1,010 160 366 6-10 6:80 
July 116 26 53 0-88 1-01 Julyeere 160 60 86 1°43 1-65 
Aug. 48 15 20 0-33 0:38 INE 3 60 40 48 0-80 0-92 
Sept 92 1 16 0:27 0-30 Sept.... 680. 20 136 2°27 2°53 
Oct. 6,348 129 1,028 | 17-13 19-75 Octsen. 680 40 Vat? 1:95 2°25 
INOV..23. 10,530 320 1,687 | 28-12 31-37 Nov.... 9,770 60 1,774 | 29-57 33-00 
Dec 6,010 320 Ap S29, | P22e5) 25-53 Dec....| 8,060 370 1,455 |) 24525 27°95 
Year....! 10,530 ul 702 | 11-70 158-94 Year... 9,770 20 608 ! 10-13 | 137-95 


1Gauge washed out, no records available. 


53—KASLO CREEK—near mouth 


Drainage area, 170 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the second highway bridge above the mouth in Kaslo, Kootenay lake. 
Records available—May 23, 1914, to Dec. 31, 1915 ; Mar. 1 to Dec. 31, 1916. 
Gauge—Chain gauge; read daily. 
Channel—Bed of stream is rough and broken, with boulders, and shifts slightly. The water 
flows swiftly and at a slight angle to the section. 
Discharge measurements—Are made from the bridge. 
Winter flow—Creek freezes over during cold spells, but seldom for more than two weeks at a time 3 
frazil ice is often present. 
Accuracy—Rating curve seems fairly good. The results should be within 15 per cent. 
for 1916 are considered to be within 5 per cent up to discharge of 3,09) sec. ft. 
General—Kaslo creek and its tributaries are still used for mining purposes, and, near the mouth, 


Results 


the town of Kaslo has a water-power development for lighting purposes. The C.P. Ry. 
from Kaslo to Sandon and Rosebery follows the valley of the North fork. © 
DISCHARGE MEASUREMENTS 
Area of | Mean Gauge 2 Area of Mean Gauge “ 
Date section velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Nov. 10 130 2°17 0:95 282 
May 23 282 7-11 2-90 2,000 1916 
June 17 349 9-35 3°75 3,270 Mar. 21 117 2°15 0-94 252 
July 22 191 3°86 1-95 737 June 13 270 7:25 3-00 1,960 
Sept. 23 131 2-70 1-25 354 ac 260 7:42 3-05 1,930 
Nov. 30 96 2-04 0-85 195 || Aug. 1 202 4°75 2-28 955 
1915 Per OS) 157 2°83 1-52 444 
Mar. 3 82 1-22 0-40 101 Sept. 3 153 2-80 1-52 428 @ 
May 10 266 6:57 2-80 1,750 Pee, 119 2-02 1-10 241 
July 25 192 4-04 2-00 776 Dec. 1 103 1-37 0:56 141 


¢ 
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“0S MONTHLY SUMMARIES 


ag 
. . S Run-off : ‘ iv Run-off 
Pus P aes ST eel depth in Pieomk MECH BTEC SD SOVORE Ibias ols [Saoath in 
Month Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
3 r mile area mile area 
1914 
4,160 1,420 2,390 | 14-06 15-70 
3,040 790 1,750 | 10-29 11-86 
880 355 495 2-91 3°36 
684 245 375 20 2:46 
395 220 289 1-70 1-96 
458 182 291 1-71 1-91 
192 115 133 0:78 0-90 
! 4,160 115 818 | 4-82 | 13-35 
1916 
Jan.).... 138 94 110 0-65 0-75 LENG, do (b oot oe al Sash Oe oal Mea eee eel bettie epee 
Feb.? 118 77 90 0:53 0-55 Reb ekealeomterents| Meee liacke ore ok cate eee 
Mar..... 298 82 160 0-94 1-08 Mar 288 104 166 0-98 1:13 
April 1,260 247 645 3:79 4°23 April 905 210 437 2°57 2°87 
May 1,910 946 1,270 7:47 8-61 May 1,930 700 1,120 6-59 7:60 
June 1,790 1,020 1,300 7:64 8-52 June 6,790 1,150 2,940 | 17-30 19-30 
July 1,510 756 1,110 6-53 7-53 July 3,760 820 1,980 | 11-60 13-40: 
Aug 818 427 579 3°41 3°93 Aug 950 382 586 3°44 3°97 
Sept..... 383 220 285 1:68 1°87 Sept 560 225 316 1-86 2°07 
Oct 410 190 264 1°55 1-79 Oct 225 156 180 1-06 1-22 
INGV cere 0:6 330 157 231 1°36 1°52 Nov 216 124 150 0-88 0:98 
Dec:....,. 205 138 157 0:92 1-06 Dec 140 80 109 0:64 0:74 
mevear.... 1,910 7738 517 3:04 41-44 Period. . 6,790 80 798 4°69 53°28 


1Partly estimated. 2Ice conditions obtained Jan. 23 to Feb. 6; mean discharge estimated. #Feb. 20. 


54—KETTLE RIVER—at Carson 


Drainage area, 2,390 square miles* 
ee ee ae 


DESCRIPTION OF GAUGING STATION 
Location—At Carson, 4 miles south of Grand Forks. 


- Records available—Sept. 5 to Dec. 31, 1913 ; Jan. 1 to 22, and Feb. 25 to Dec. 9, 1914 ; Mar. 4 


to Nov. 30, 1915 ; Mar. 1 to Dec. 30, 1916. 


Gauge—Movable staff gauge, situated on downstream side of highway bridge 4 miles from Grand’ 
Forks. Changed to chain gauge Mar. 20, 1915. 


Channel—Straight at measuring section ; bed of stream gravel and sand ; control good. 


_ Discharge measurements—Are made from highway bridge. 


Winter flow—Partial ice conditions prevail during December, January and February. 

Accuracy—Is considered good, and results should fall within 10 per cent. 

General—This station gives the discharge of the Kettle river as it flows north across the inter- 
national boundary before joining the Granby river at Grand Forks. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge F Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 11 1,022 4-20 4-98 4,300 
May 19 1,460 5°37 7°45 7,840 } 1916 ; 
June 9 1,161 3°62 5:65 4,200 1 Mar. 11 585 0-53 1-92 310 
July 23 693 0-99 > 2-50 684 1 June 23 1,219 3:90 6-00 4,759 
Aug. 24 560 0:39 1-70 2211 |) Aug. 9 748 1-34 3-11 1,001 
1915 e 1917 . 
Mar. 20 615 0:52 1:96 324 2 Jan. 17 266 OZOU BH nteccktionte ste 136 3 


1 Gauge height to datum new gauge. 2 New gauge, established Mar. 20, 1915. ' Ice. 


* Revised value based on recent measurements. 


/ 
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MONTHLY SUMMARIES 


nnn 


. . bs Run-off : : Bi Run-off 

Discharge in second-feet depthrin _ | __Diechargein'second-feet depth ia 

Month Per |incheson || Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1913 1914 

rites Beet IB aad PARR Dee bo padhicto (ee Batis a fare'sn occ Jan 555 375 453 0-19 0-16 

Web cease ceoeeeea tite oleate ce |e eecoi ouotel [eraueremrercitis suer skenetre)® eb saueialicisnsecete ses ichere eee aac ce eee erelene cathe crete eee 
IVE Sir eee SaaS chanel ove lene chats, a | oranonci/eterete\| iayedara sieve [roteuslereneliarste Mar 835 320 506 0-21 0-24 
I NSS Basel Ook Be eb] Kee CO Sterd) foe cre to| foc aocidtietoins Buda April 5,575 722 3,449 1e44 1-61 
Eider aig iate die signal leotiee Seid In Slo ney.coedl irom. bray [nis OOO La ghd May 13,470 4,275 7,001 2-93 3°39 
Aisa (ele aoe cae: (to Biaeiccl poadocon n= ccoog| | maqo dota, June 7,065 2,560 4,365 1-83 2-04 
afi haces (Bran Gia oul lon etre (or cloaca) fod otolag podconcon July 2,450 490 1,230 0:52 0-60 
INS rasp 3 | eae teas hil pees ee aE ion clea dl eeetcno OF Moin dag pir Aug 490 221 378 0:16 0-18 
Sept.t 1,070 430 585 0: 24 0-23 Sept 760 180 343 0-14 0-16 
Oct 1,070 430 626 0-26 0-30 Oct 1,155 490 CAN 0:30 0-34 
INOvereae 760 430 604 0-25 0-28 Nov 1,113 685 831 0:35 0-39 

Dec 760 430 560 0:23 0-26 Dec.? 685 BOS |e cicha se todans free chereiahell ecoelseeeetee 4 
Led Sra have [eird ee 2 SCAR AO LR ah Cie cee ORONO CLO LAGI Year‘..| 13,470 180 1,700 0-71 ee 2 

, 1915 1916 

Mareen. 620 320 414 0-17 0-20 Mar 540 200 365 0:15 0-17 
April 5,000 760 2,930 1-23 1-37 April 3,920 570 1,640 0:69 0-77 
May 9,560 4,100 5,980 2-50 2-88 May 9,340 3,330 5,090 2-13 2-46 
June 6,340 1,930 3,274 1:37 1-53 June 8,150 4,590 5,730 2-39 2°67 
July 3,630 1,780 2,392 1-00 1-15 July 9,340 1,350 3,390 1-42 1-64 
Aug 2,180 460 1,003 0:42 0-48 Aug 1,300 54 890 0:37 0-43 
Sept... 520 345 389. 0-16 0-18 Sept 600 400 480 0:20 0-22 
Oct 685 320 422 0-18 0-21 Oct 420 340 390 0-16 0-18 
INOVees sn 620 320 460 0:19 0-21 Nov 415 260 305 0-13 0-14 
BVOC eee oe ale vera ce is tell okay ater chekavs)| (seenstaneretotell mcettatemnt ts tele ree teeters Dec 250 150 200 0-08 0-09 
Period... 9,560 320 1,918 0-80 8-21 Period. . 9,340 150 1,850 0-77 8°77 


1¥For period Sept. 5 to 30. 2 Jan. 1 to 22. 2Dec.1to9. ‘Partly estimated. Ice conditions during Feb. and 
part of Jan. and Dec. ; : 


55—KETTLE RIVER—near Nicholson bridge Drainage area, 1,620 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At Nicholson bridge, near Rock creek. 
Records available—Mar. 1 to Dec. 11, 1914 ; Feb. 18 to Nov. 30, 1915 ; Mar. 1 to Nov. 13, 1916 
Gauge—Standard vertical staff gauge, situated on pier of highway bridge ; read daily. 


Channel—Is straight for about 500 feet above and below section ; average width, 150 feet ; bed. 
gravel and sand, considered permanent. Velocity is high and control good. 


Discharge measurements—Four during 1914, two in 1915, and three in 1916 agree well. 

Winter flow—Ice conditions exist during January and February. 

Accuracy—Considered high, results should be within 5 per cent, except at extreme high water. 
General—This station gives the flow of the Kettle river above Midway and above Boundary creek, 


DISCHARGE MEASUREMENTS 


| Area of Mean Gau 
4 ge - Area of Mean Gauge 2 
Date section | velocity | height | Discharge Date section | velocity | height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
F 1914 June 9 682 4°16 4°85 2,844 
May 20 1,063 5:75 5:00 6,104 1916 
June 7 869 4-86 3°79 4,225 Mar. 17 182 1:45 1-59 263 
July 19 329 2-03 0-36 668 June 21 955 4-76 6-07 4,549 
Eat 22 184 0-78 —0:80 144 Aug. 7 354 2-22 2-58 786 
¢ 1917 
Mar. 25 301 1-50 2°05 466 Jan. 14 124 OSL Sec waterctercts 100! 


1 Under ice cover. 


* Revised value based on recent measurements. 


eo 7, 
xe eehaey me ; 
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MONTHLY SUMMARIES 


ooo ——_— 


ach : ie Run-off : : - Run-offt 
Discharge in second-feet depth in Discharge in second-feet denthin 
Month ; Per |incheson || Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. | Mean | square } drainage 
4 mile area mile area 
1914 
cowl eigerae Gor feoir Sot. 2ea) Ip. dio DIRSO bast Reaeeic ies | peak eo ara te, 735 200 430 0-27 0-31 
BOONES Petey a. oe lateete eters. s lhe ceue els oie illerc/e) sei or || levee) euetia, ei airs Aprile. 4,750 735 3,007 1-85 2-07 
dalleivpice Gaels. AGODA Neboa aaa [pec cuimocs May... 9,150 3,630 5,800 3°58 4-12 
Paar te limtteta et inecs [ishers ohetelai|ts een onsranane June... 8,655 2,092 4,142 2:55 2-85 
FM repmeeen cal teh Reiterrexeusteift eens’ v6.04) ||iavel aulat's¥e terres July... 1,870 265 873 0-54 0-62 
Eat | epee etnt ye eaten aasia.s' | otrslisbeico%s:[/orsical ai sve, ete AUS ciel 265 130 193 0-12 0-14 
Bl ner eee lieve tate force [ra sisi.cite sisi (esis eos eaters Sept.... 550 120 259 0-16 0-18 
Prete tereirctetece lia cavel svete, = [tens tar soe roswers Octane. 832 320 502 0°31 0:36 
Metre ores | chek cteness s\[ revels facetene INOVectn 910 390 587 0-36 0-40 
PEN re rey he | eccepactoncie'llcrssel or cosusrod ates) isa | aie.e wie) diereus Dec.}... 390 Pe haloes bs eienes Mt b.tech tetas al brn ol ainct ono: 
CEST nr betel oh bre hods evils petites Period 2!__ 9,150 120} 1,755 | 1-08 | 11-05 
1916 
300 0-19 0-22 Mar 350 250 290 0-18 0-21 
2,928 1-81 2°02 April 3,480 350 1,280 0:79 0-88 
5,521 3°41 3°92 May ou 2,460 4,460 2°75 3°17 
2,603 1-61 1-80 June 8,010 4,250 5,250 3:24 3°62 
2,050 | 4 1-26 1°45 July 7,220 950 2,620 1-62 1+ 87 
683 0:42 0-48 Aug 850 330 560 0:35 0-40 
225 0-14 0-16 Sept 360 220 280 0:17 0:19 
268 0:17 0:20 Oct 270 170 220 0-14 0:16 
381 0: 24 0:27 Nov 200 150 170 0-10 0-11 
Stal OCR CERO me CROTON! (ROE cae Dec 150 100 130 0-08 0:09 
Period... 8,080 165 1,662 1-03 10-52 Period. . 8,010 100 1,530 0-94 10:70 
_ 1For period Dec. 1 to 11. 2¥For period Mar. to Nov. Y 
-56—KHATADA RIVER—near mouth Drainage area, 60 square miles 
se 


DESCRIPTION OF GAUGING STATION 


Location—Near the mouth of Khatada river below lake Brutinel. Khatada river is a tributary 
of the Skeena river, on south bank, about 17 miles above Essington. 

Records available—Dec. 7, 1911, to Dec. 6, 1912. 

Drainage area—60 sq. miles ; determined by triangulation survey. The drainage area includes 
several glaciers and snowfields. 

General—The following summary has been compiled from records taken and supplied by Messrs. 
Ritchie, Agnew & Co., engineers, Prince Rupert. This firm, in 1911, 1912 and 1913, made 
a careful study of the power possibilities of Khatada river and Falls creek, with a view to 
their future development. for power supply to Prince Rupert and district. 


MONTHLY SUMMARIES 


oS eee 
ee ———————————aeaeaeaeaeaeasosaoaeoeowqoaeeeessa\«<w4w wFtF 


: : Run-off A ; m Run-off 

Discharge in second-feet depth in Discharge in second-feet depth in 

Month inches on Month P. inches on 

Mean Per. drainage Mean er. drainage 

sq. mile area sq. mile area 
1912 1912 
Mevanuary......... 93 1°55 1-79 AUISUSE Meee 314 5+ 25 6-02 
February........ 178 2-97 3:18 September...... 377 6°28 7-00 
March CCST Ggeoe 94 1-57 1°81 Octobereas vesis: 472 7°87 9:07 
| eee Aly 3°61 4-02 November...... 354 5-90 6°58 
1 rn 452 7-53 8-67 December!..... 344 5°73 6-60 
Mine. ........... 495 8°25 9-20 

| 1S Gn 468 7-80 8-99 Yoats. sarsswerctre 330 5°50 72°93 


1Includes Dec. 1-6, 1912, and Dec. 7-31, 1911. 


57—KICKING HORSE RIVER—near mouth Drainage area, 700 square miles 


DESCRIPTION OF GAUGING STATION 


Location—On old highway bridge, in town of Golden. 
Records available—Open seasons, 1912 to 1916, also metering under ice conditions. 


Gauge—Vertical staff gauge ; read two or three times daily. 


h 
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Channel—Straight for 200 mart above and below the station ; control is a gravel bar about 200 
yards downstream from section. At high stages water also flows in side channel. 


Discharge measuremenis—Are made from the bridge, and are considered accurate. 


Winter flow—Ice conditions prevail and stream becomes choked with anchor ice ; frazil ice will 
be found practically up to source. 


Accuracy—The channel shifts slightly, and new rating curves are plotted from time to time. The 
results should be within 10 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet ; Sec.- feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1914 
Oct. 18 280 1-7 1-72 464 Feb. .28 284 0:98 Ice 2782 
1912 June 11 644 5-51 4-25 3,550 
Feb. 22 185 OOS creenctne oe 172 July 28 605 5-12 4-10 3,100 
May 24 430 4:3 3:46 1,840 Aug. 6 692 5:94 4-50 4,110 
June 4 372 2-7 2:64 999 Sept. 11 391 3°30 2:9 1,290 
a 8 567 4-2 3°9 2,3901 Oct. 14 329 2°77 2-32 912 
Bh ey! 928 6-4 5: 64 5,970 1 1915 
July 12 654 5:2 4°6 3,340! |} Mar. 2 308 0:50 Ice 154 3 
Soe 2G, 604 4:7 4-26 2,8301 || May 15 434 3-92 3-20 1,700 
Sept. 26 363 2:8 2-48 1,030 1 Gr gk 423 3:78 3-05 1,600 
Oct weL 351 2-6 2-36 930 July 5 739 6:97 4:95 5,160 
1913 Se A: 765 6:95 5:00 5,320, 
May 22 431 3:67 2-97 1,540 Oct. 26 282 1:94 1:89 548 
July 5 654 5:60 4-52 3,660 1916 
* 5 654 5:50 4-52 3,580 July 13 1,070 7:47 6-49 7,960 
Sept. 4 ai2 6-47 4-90 4,610 Aug. 17 690 3°62 4-73 2,500 
Nov. 29 PELE 1-40 1°55 384 vile cel 550 2:89 4-12 1,600 
Nov. 8 408 1-18 2-73 483 
1 Water flowing in side channel. 2? Not reliable, frazilice. %Ice conditions. 
MONTHLY SUMMARIES 
. : = Run-off : : ew Run-off 
Digeherec Been nd ieee depth in suis Digcherte in sepond eet Wangs mae 
Month Per |incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. | Min. Mean | square | drainage 
mile area mile area 
1912 
TaN oh gl eee ete ye entah. Dea oa Wer ene DT Ae mama Pile en res April}... 365 180 224 0:32 0-26 
VLE, Y/ S-cpie veil) Nisha tcete ll Soteetlos tigre SP Oe Rechte Lc enet ete || Rene eee May... 2,760 295 1,410 2-01 2°32 
ANGE esr eae wee ne Ree rice TM Ate aii el arta Ay. Rg Crean June...| 5,870 980 3,570 5:10 5:68 
AA ITU ser eee, Bea | Kei eA oh Neva Nc med eS ape ig a July... 3,480 2,560 3,080 4-40 5-07 
MATE sent | Sopa cosell aisles eae eters oe Rane eee Alig oe en| a One0 2,250 3,230 4-61 5-30 
MODE Here cte eer ener eccrel lie evarovteeve: nue tet tole el] oon eral ene eee Sept....| 2,190 830 1,530 2°19 2-44 
CGE eerste elie eu ean ee. | Se caer ryote ene eee ae Oct 2.275 1,000 400 731 1:04 1-20 
1913 1914 
April 3 1,260 650 836 1-20 0-71 yc} ul RSA eee eed eg act Mnee iy coedran chal Iaiiciicl isc eno oa 
ay 6,320 416 1,817 2-60 3-00 May.. 3,800 1,040 2,220 3°17 3:66 
June 9,580 3,390 2,760 3:94 4-40 June.. 8,510 3,030 5,140 7-34 8-19 
July 5,660 2,500 4,020 5:70 6-57 July.. 7,910 3,070 5,460 7:80 8-99 
ANE ec 4,760 2,250 3,430 4:90 5:65 Aug... 4,750 2,100 3,160 4-51 5:20 
Sept..... 4,240 1,420 2,060 2-94 3:28 Sept... 2,630 830 1,480 2°11 2°35 
Oct... 1,420 650 939 1-34 1-54 Oct. : 1,520 563 914 1-30 1°50 
Nov..... 730 181 493 0-70 0:78 Nov.... 647 185 454 0-65 0:72° 
DOC ieee Vettel FSA ts ell at oe | eee Ake ee eee Dec.4.. 485 ale Baacers 248 0:35 0-40 
1915 1916 
April 1,520 266 751 | 1-07 1-19 || April 762 230 375) 0-53 | 0-59 
May 3,750 | 1,620] 2,310] 3:30] 3-80 || May 1,960 650 | 1,330] 1:90] 2-19 
June 7,840 1,950 3,590 5-13 5-72 June 14,200 1,780 4,300 6-14 6-85 
July 6,510 | 3,470} 5,030} 7-19} 8-29 || July 8,180 | 2,570 | 5,050| 7:21] 8-31 
Aug 5,490 3,600 4,380 6° 26 7-22 Aug. 3,600 1,600 2,680 3°83 4-42 
Meptencnt 2,880 785 1,410 2-01 2-24 Sept. 3,010 840 1,720 2°46 2°75 
Oct 891 460 639 0-91 1-05 Oct.. 1,180 540 681 0:97 1-12 
INOVs:00 08 690 250 443 0-63 0-70 NOvieioal cee taneudl teens 469 0-67 0-75 
1D Lic Fsin. al eveeatar «areal kainate eer ach NeMaCECIo eos Ol Cee TAPE | tears oa oe Dee.i: i'| somerset | Sete tear 350 0-50 0-58 
Period... 7,840 250 2,319 3°31 30:21 Periods 4)" 143200) |ipn.e soe 1,880 2-69 27°56 


1¥For period April 9 to 30. In 1911 freeze-up occurred on Nov. 11; on Noy. 9, due possibly to ice jam above, 
the discharge dropped to 95 sec. ft. (open conditions at gauge). Channel opened in 1912 on April 8. 2Freeze-up in 
1912 about middle of November. * For period April 15 to 30. 4 Partly estimated. ‘Gauge height-discharge rela- 
tion affected by ice and discharge estimated from gauge records; discharge measurements and climatic conditions, 
Nov. 13 to 30, 450 sec. ft., Dec., as shown. 
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58—KICKING HORSE RIVER—near Field Drainage area, 130 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Below mouth of Yoho river, on the first traffic bridge, 314 miles east of Field. 

_ Records avatlable—June to Nov., 1912 ; June to Dec., 1913 ; June to Dec., 1914 ; April to Dec., 

1915; Jan. to Dec., 1916. 

Gauge—Chain gauge is used, referenced to 3 bench marks ; read three or more times a week ; 
daily during May to September, 1915. 

Channel—Is straight for 50 yards above and below the station ; bed, gravelly. The water is very 
swift during freshet and the control shifted slightly in 1914 and again in 1915. The river 
is confined between bridge abutments at all stages. 

_ Discharge measurements—Are made from the traffic bridge. 

Winter flow—The river near Field is generally frozen for three or four months and frazil ice is 
always apt to be a menace. 

Accuracy—Fair. A slight shift in the channel was noted, but the 1912 rating curve was still 
used in 1914; new curves in 1915 and 1916. 

General—An interesting feature of the run-off conditions on this stream is the diurnal variation 

' - due to the melting of the glaciers and snowfields ; on a hot, clear day, the difference be- 
tween the minimum and maximum flow may exceed 2,000 sec.-ft. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge F 
Date section | velocity Beicht Discharge Date section velocity height | Discharge 
Sq. feet + |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 July 29 227 -49 5:5 1,470 
June 6 120 2:46 4-4 295 Sept. 12 IE Y/ 2°84 4-3 390 
a 25 403 8:88 7-0 3,600 or Qi 116 2-35 4-10 272 
ee 20. 488 9°65 7-6 4,710 Oct. 16 103 1:93 3°65 199 
Bet 29 325 8-05 6-4 2,620 1915 
July 2 272 7-14 6:0 1,940 Mar. 10 45 0-90 Ice 41% 
Aug. 13 192 5:00 6:35 963 May 9 168 4-57 4-80 769 
Oct. 2 102 2-10 3:70 214 a 17 125 2-60 4-10 324 
Nov. 19 74 1-60 3°10 116 July 3 207 6-39 5-30 1,320 
1913 te lies 230 6-61 5-70 1,520 
May 22 126 2-40 4°15 300 Oct. 20 68 1-63 3-40 111 
July 3 220 5-82 5-70 1,280 Nov. 27 60 1-20 3-15 (G7 
aes 300 7-40 6:30 2,220 1916 
pen 30 206 5-90 5:55 1,200 April 3 63 0-65 2-70 413 
‘Ses 281 7-70 6-20 2,190 June 18 ails: 6-78 6-45 1,850 
-Aug. 28 297 7-80 6-30 2,300 July 2 240 5-92 5-90 1,420 
Sept. 12 155 3°20 4-80 496 Aug. 10 158 3-65 4.95 582 
Dec. 1 55 1-55 2-95 86 30 271 6-16 6-30 1,670 
1914 Nov. 7 70 1-59 3-36 112 
June 14 218 6-41 5:6 1,410 
1 Ice conditions. 
MONTHLY SUMMARIES 
Discharge in second-feet Pere 5 Discharge in second-feet deptnan 
Month Per |incheson || Month Per | inches on 
: Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
. mile area mile area 
. 1912 
5 28s Gale Bee eee pone Coen ore June...| 4,3801 200 1,880 | 14-46 16-15 
ee ee Pant ices ia fells ceases | sec ees nec. July...| 2,760 | 1,260} 1,920 | 14-77 | 17-02 
| TEL 35 ols dno atdlol IE eed |S Re eae neene Eoeenores INV .05) Cy) 670 | 2,120 | 16-30 | 18-80 
oh ss ool adhccaBcolee Nivea, tS Oe IS ee ae tana |e (nog eae Sept.... 595 185 340 | 2-61 2-91 
SEN IRI Ser i rls, caos fianerace 6 one Octee.: 200 130 159 1-22 1-41 
Se re eed ee ee Nov.... 120 120 120 | 0.92 1-03 
1913 1914 
_ June 2,870 810 1,700 | 13-08 14-60 June... 2,180 560 1,500 | 11-54 12-89 
July 3,050 W115 1,870 | 14-40 16-60 Gath eA 3,260 1,050 2,250 | 17-31 19 -95 
Beraug..... 2,870 810 1,900 | 14-61 16-85 AM Sone 2,660 925 1,770 13-61 15-70 
® Sept..... 910 300 502 | 3-86 4.31 || Sept....| 1,250 192 485 | 3-73 4.16 
maOct..... 275 115 163 1-25 1-44 Octiernn 275 125 196 1-51 1-74 
. Nov 5 Mg) 95 106 0-82 0-91 Nov.... 148 110 126 0-97 1-08 
' Dec 95 75 82 0-63 0-73 Deen. 110 100 108 0-83 0-96 
Period...! 3,050 75 903 6-94 55-44 Period. 3,260 100 919 7-06 56:48 
, 
i _ 1On June 26, a maximum flow of 4,760 was recorded ; this lasted for a few hours only, the mean for the day 
| being 4,380. 
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MONTHLY SUMMARIES—Continued 


: . e Run-off ° ‘ is Run-oft 

Discharge in second-feet depthin _ Discharge in second-feet |” depth 

Month Per |incheson |} Month Per | incheson 

Max. Min. Mean | square | drainage Max, Min. Mean | square | drainage 

mile area mile area 
1915 1916 

SENT Seer Pa a ene (eet an ese eer Sa ts Mick noksobion JansAgi|eeourien cee ees 45 0-35 0-40 
1 Re cy ee Mey cio IRAE Set HEPES Rey rs ape cae a IE Be ee LY) Oye tec (Nan Weebl to ako oe 40 0-31 0-33 
INI BESHSE alle cot cayhisychalllcrelatelce cctell ccesevers mee |e ietacs pomcall eet wees Marini ca]! ope sas sex o|| ooumpnieyster 41 0-31 0-36 
April 305 45 WPA 0-93 1-04 April... 55 34 43 0-33 0-37 
May 1,030 266 484 3-72 4.29 May.. 186 55 148 1-14 1-31 
June 2,000 449 953 7-33 8-18 June 2,480 166 1,080 8-31 9.27 
July 2,600 1,220 1,780 | 13-69 15-80 July 1,900 725 1,190 9-15 10-05 
Aug 3,500 2,060 2,900 | 22-30 25-70 Aug 1,790 560 913 7-02 8-09 
Sept 3,060 266 948 7-29 8-13 Sept 1,380 186 622 4.78 5-33 
Oct 284 P12 190 1-46 1-68 Oct 290 114 169 1-30 1-50 
Nov 112 69 87 0-67 0-75 INGVie ale oe cit oral satetsretohs ae 93 0-71 0-79 
Dec? 69 55 Ate IRR freee 2 iste ect 8's conc TOON: ceilaiesstueeucial ioe ere . 65 0-50 0-58 
Period...! 3,500 45 933 Tole 65-57 PACES ON re tellin a me aeeo 371 2-85 38-83 


2Dec. 1 to 25; after 25th ice conditions obtained. * Gauge height-discharge relation affected by ice and 
discharge estimated from gauge records, meter measurements and climatic conditions, for months of Jan., Feb., 
Mar., Nov. and Dec., as shown. 


59—KICKING HORSE RIVER—near No. 2 Tunnel Drainage area, 50 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Above mouth of Yoho river, immediately above C.P.R. bridge over the Kicking Horse 
between Nos. 1 and 2 tunnels ; 5 miles east of Field. 


Records available—July to Oct., 1912 ; April, 1913, to Dec., 1915 ; July to Dec., 1916. 


Gauge—Vertical staff ; read once or twice daily. 


4 


Channek—Is straight for 25 yards above and below the section. The control (1916) is permanent, 
(Compare Water Supply Papers Nos. 1, 8, 14, 18 and 21.) 


Discharge measurements—Are made from the bridge or by wading. 


Accuracy—At high water, the measuring section is not very satisfactory. The results are prob” 
ably within 20 to 25 per cent ; in 1916, 10 per cent. . 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge . Area of Mean Gauge 5 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1912 Aug. 7 57-8 5-16 2-15 300 3 
June 28 110-0 4.01 5-00 470 Sept. 12 28-6 3-19 1-20 91-43 
July 2 83-5 3-58 4-20 299. PAL 39-2 2-76 1-20 1084 
Aug. 5 94.4 3-94 4.45 378 Oct. 16 27.2 3-08 0-95 83-83 

ee 3 81-0 o-oo 3-85 270 1915 
Oct. 2 26-6 2.24 2-08 59.5 Mar. 10 11-8 0-77 0-35 9-06 
Nov. 19 11-5 2-70 1-73 30 May 9 44.1 4.53 2-10 200 

1913 aetebhes! 30-7 2-78 1-40 85-5 
May 21 28.2 2-50 2-45 Hee) July 3 72-8 5-83 3-70 424 
July 3 80-5 4-00 3-85 320 He ABI 66-8 5-84 3;80 390 

ET a3 89-6 3-72 3-90 335 Oct. 20 12.2 3-48 0-80 42-1 

Cees 18 63-5 3-60 2-502 230 Nov. 27 9.27 2-40 0-48 22.2 
Aug. 28 64.4 3-92 2-38 252 1916 
Dec. 1 10-8 2-40 0-90 25-3 June 18 112-0 7-33 §-55 822 

1914 July 2 85.2 6-28 4.30 535 
June 14 69-0 5-84 3-40 403 3 Aug. 30 44.1 4.17 2:3. 184 
July 29 51-1 5-16 1-95 264 8 Nov. 7 14-0 2-13 0-56 29-8 


1 Different section. *Gauge datum raised one foot. *From C.P.R. bridge. 4 Wading, different section. 
5 Ice conditions. ; 
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MONTHLY SUMMARIES 


< ; e Run-off : A ¥ Run-off 
Discharge in second-feet denthiin Discharge in second-feet depth in 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square |} drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
IMS 5 o bial aoeetordl ieeeetie 8.0 614 | lors Seroiehoi! PARROIaienEney Caicnckmarcitaaia July... 360 256 310 6-20 7-13 
PORTS ee ey aay || fe coke ehay ahitues| ‘ahensceie eZ «\|Wolleuene e\ o\iei].shecelereimiayess Aug. 784 175 334 6-68 7-70 
TEN be otro POG Rie eR OIG Grol FERED TOU. GS ORIOLE] Hei RCIHOIDICH ROCIO cio Sept. 150 60 100 2-00 2-23 
Shoo o oul leeebeyeterel lee as eel ot Seta ae epee Ieee Oct. 60 40 50 | 1-00 lois 
1913 1914 
PERT ere ny cose ee re (Gee icintius. sos |ie.enevolla%e. « llels, a apensiendis Janae 23 oe 23 0.46 0-53 
era mY errno cas nc cey «| aiitns Gated eats: [ia rosale sled gia: aima alecboal Feb... 23 15 19 0-38 0:40 
REE ce eT LAWNS, CA al cls rate weet canelivas aio fisctavena’#! Apc Mar... 15 15 15 0-30 0-35 
April 52 25 34 0.68 0-76 April... 77 is) 29 0-58 0.65 
May 396 17 94 1-88 2-17 May... 241 90 153 3-06 3-53 
June 770 222 438 8-76 9-77 June 537 145 302 6-04 6-74 
July 491 187 341 6-82 7-86 July 440 230 328 6-56 7-56 
Aug 517 204 291 5-82 6-71 Aug 367 166 236 4.72 5-44 
Sept 351 96 170 3-40 3-79 Sept 230 63 121 2-42 2-70 
Oct 96 42 60 1-20 1-38 ct 138 40 83-5 1-67 1-92 
Nov 42 25 32 0-64 0-71 Nov 40 31 32-8 0-66 0.74 
~ Dec.} 21 21 21 0-42 0-48 Dec 31 19 26-7 0-53 0-61 
Period... 770 i7/ 165 3-30 33-73 Year. 537 15 114 2-28 } 31-17 
1915 
Sans... 12-6 12-6 12-6 0-25 0-29 
Feb..... 12-6 8-8 10-2 0-20 0-22 
Myiar...). . 12.6 8-8 10 0-20 0-23 
April.... 78 12-6 35 0-70 0-78 
May....| 214 80 118 2.36 2-72 
June....| 832 112 278 5-56 6-20 
July 496 251 412 8.24 9-50 
Aug 409 262 321 6-42 7-40 
Sept 259 51 95 “1-89 2-11 
Oct 61 36 44 0-88 1-02 
Nov 36 19 26 0-52 0.58 
Dec 24 19 20 0-40 0-46 
mrear....| 832 8-8 115 2-30 31-51 Period salimerdeiae anelincetee ee. 163 3-27 22.49 


4 peer 1913, partly estimated. 2 No gauge reader available Jan. to June. Discharge estimated Dec. 11 to 31, 
c.f.s. 


60—KOKSILAH RIVER—near mouth Drainage area, 124 square miles 


DESCRIPTION OF GAUGING STATION 


Location—2 miles from mouth, upstream side of Esquimalt and Nanaimo Ry. bridge ; 2 miles 
south from Duncan. 

Records available—May 12, 1914, to Dec. 31, 1916. 

 Co-operation—Provincial Water Rights Branch installed gauge in 1911. 

| Gauge—Fourteen-foot staff on left bank, 600 feet above bridge ; read daily. 

| Channel—Gravel bed ; two channels in low water ; channel straight for 100 feet above and for 

. 300 feet below section ; good control. 

Discharge measurements—One in 1911 and one in 1913 by Provincial Water Rights Branch ; 

six in 1914, three in 1915 and four in 1916 by British Columbia Hydrometric Survey. 


Winter flow—Open all year. 
| Accuracy—Good ; monthly summary given below for 1914 embodies revisions based on later 


|_—-‘measurements. See Note page 309. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge 5 Area of Mean Gauge " 

Date section | velocity height | Discharge Date section velocity height | Discharge 

1911 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Dec. 14 157 2-02 1-5 1 318? 1915 

1913 Mar. 23 135 2-15 2-43 291 
Jan. 28 192 3-75 2-081 702 Aug. 28 26 0-40 1-03 10-55 

1914 Dec. 8 1,210 4-83 9-50 5,840 6 
May) 12 87 1-3 1-73 1103 1916 
July 5 18 1-8 1.23 33-9 4 Mar. 27 470 3-81 5-20 1,790 
Aug. 12 94 0.2 1-00 14.4 mace 364 3-656 4.28 1,330 

email) 14 1-1 Wert) 16-2 Nov. 5 223 3-10 3-30 69L 

eo 12 0-9 1-00 10-1 Dee. 12 177 2-81 2-84 507 
Nov. 25 462 3-6 4.92 1,650 | 


1 Not the same datum as subsequent measurements. 


2580 feet above E. & N. Ry. bridge. 
established by Hydrometric Survey. 


4 Different sections used. 5 Not at regular section. 
j 


3 New station» 
6 Extreme high water. 


MONTHLY SUMMARIES 


|, Discharge in second-feet Apne Discharge in second-feet Pane 

Month Per |incheson || Month Per | inches om 

Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1914 
IVE ys Sepoal tatere errs nl Recetas | Scene rn allio uae cael |e ener May !.. 100 45 68 0-a5 0-41 
JIGS A cael ips sce tPoen | racer tags Neal Pee ces le atid cad shelpsave) | ceresoeh ete June:.. 120 si) 52 0-42 0-47 
iki pea San | erect mate WE sere em NA a Arce aa cee lotr, San come oulyasae 33 Pall 23 0-19 0.22 
IAN eA eollsesc ets hell caste meters die tue tevaceeal| atemeccte ell sete Wee Recll| Age... 21 12 14 0-11 0-13 
Sep Gee ragell Greet es cock copeaeceucl lc ieuresctiten alli sevepemeacl| een ioe Sept.... 100 12 36 0-29 0-32 
[WY reese ceteteyy| | aie cer Ree tees| ea cacaoeaen Pohcnc tee ers | erie eiteiar ry ti Pero nce Oct.:.. 2,060 35 364 2-93 3-38 
Noy Rewchea oll Rake G88 Choral Meee Che Ale eee aint canton Esther ateorke Nov.... 2,140 270 765 6-16 6-86 
1D Yoo ceo Pte ceca hel elo. ceoaheenel iolere omy OP Meco Geonl| Minratres oo Decweer 790 100 260 2-10 2-42 
PeniOncn ae: seeds £0 Sn dh ice ce” ed) erm ntNe| Clee eee Period . 2,140 12 198 1-60 14.21 
“4915 1916 

Jan. 1,700 160 550 4.44 5-12 Jan.. o90 340 427 3-44 3-97 
Feb. 590 270 360 2-90 3-02 Feb.... 1,420 420 755 6-09 6-57 
Mar. 790 340 480 3-87 4.46 Mar.... 1,980 590 989 7-98 9-20 
April 1,560 160 440 3-55 3-96 Avot 1,150 590 766 6-18 6-90 
May 180 60 114 0-92 1-06 May... 790 210 470 3-79 4.37 
June 80 17 42 0-34 0-38 June. 420 120 181 1-46 1-63. 
July. 25 12 22 0-18 0-21 ahbiize es 2 590 25 145 1-17 1-35. 
Aug.. 19 aa 14-6 0.12 0-14 Aug.... 80 Gs 19 0-15 0-17 
Sept. 9 if 7-9 0-06 0-07 Sept.... 35 3 9 0-07 0-08: 
Oct... 2,620 25 390 3-14 3-62 Octs =. 1,840 2 96 0-77 0-89 
Nov 2,620 420 926 7-47 8-33 Nov.... 1,700 270 520 4-19 4-68 
Dec 5,530 500 | 1,390 11-20 12.90 Deer. 690 270 436 3-52 4.06 
Year.. 5,530 7 395 3-18 43-27 Year... 1,980 2 402 3-24 43-87 


1For period May 12 to 31. 


61—KOOSKANAX CREEK—near mouth Drainage area, 125 square miles: 


DESCRIPTION OF GAUGING STATION 


Location—At bridge over cafion, 1 mile from Nakusp and about 1 mile from the mouth. | 

Records available—Mar. 19, 1914, to. Dec., 1915. Station discontinued in 1916. 

Gauge—Chain gauge at the bridge ; read twice a week. 

Channel—The river is confined between perpendicular walls, 38 feet apart at the gauging andl 
measuring section. The control is a sand and gravel bar and seems fairly permanent. 

Discharge measurements—Nine in 1914, six in 1915. 

Winter flow—Frazil ice may be expected for a few days at a time only. 


Accuracy—Infrequency of gauge readings impairs accuracy, especially during May, June andl 
July; results, however, should be within 20 per cent. 


4 i = oe ry 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge F 

section | velocity height | Discharge Date section velocity height | Discharge 

Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

Nov. 23 230 0-95 1-2 220 

204 0-59 0.7 122 1915 
274 5-63 4.2 1,540 Mar. 20 209 0.55 0-50 115 
273 4-30 3-50 1,150 May 17 221 3.36 2.60 TAT 
275 5-40 3-80 1,480 Soe oy. 250 4.50 3-00 1,120 
293 4.73 3-34 1,390 June 22 265 2-92 2-25 774 
229 1-07 Puen 245 Sept. 11 150 0.74 0-75 150 
221 _ 0-62 0-65 137 Nov. 29 222 0.80 0.78 Wife 
240 1-28 1-15 309 


MONTHLY SUMMARIES 


Run-off 
depth in 


Run-off 


Discharge in second-feet dovthan 


Discharge in second-feet 


Month Per | incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square] drainage 

mile area mile area 

1914 1915 

oc clha Bins Oeecered (are Or eee (Chen ene tie |e MC OPRCRCIDR Ic ICRC CT ae ene 195 151 1-51 

Ee ee ere levacacre ede |\sisieciselss\|'0 «2.0 21.6 foie aeee aaa 155 115 1-04 

NEN ee regi ocateesarhatsl| gabe osave [leieis eles a e'Ii6) 9 areas ave-« 151 115 1-16 

115 530 4.24 4.74 1,190 162 6-20 
920 1,330 | 10-64 D2 ZN bey ye\| (ep ont ote ai| a seuee ache ante eeavemanemniaue|Ihewanetn, sade | eens ainiea 

1,410 1,600 | 12-80 14.30 1,340 683 869 6.95 7-75 

1,060 1,350 | 10-80 12-44 1,070 340 661 5. 29 6-10 

141 362 2-90 3-34 329 151 213 1-70 1-96 

102 272 2-18 2-43 184 142 156 1.25 1-39 

315 517 4.14 4.77 455 162 238 1.90 2-19 

235 336 2-69 3-00 397 162 235 1.88 2-10 

115 178 1-42 1.64 162 130 140 1-12 1-29 

Period. d 1,880 102 719 5-75 58-90 Period.. 1,340 115 329 2-63 32-69 

1 Gauge heights May 6 to 26 not available. 

™2—_KOOTENAY RIVER—at Glade Drainage area, 19,100 square miles* 


_ DESCRIPTION OF GAUGING STATION 

Location—At the ferry cable near Glade, 10 miles from the mouth, below the Slocan river, 16 
miles from Nelson. 

Records available—May, 1913, to Dec., 1916. 

 Gauge—Vertical staff in five sections ; read twice daily. 

Channel—Is straight for 1% mile above and below section and very uniform. There are riffles 
1,000 yards above and below the section, which is an ideal one for metering purposes. 
Discharge measurements—Are made from a cable car used on a ferry cable. The rating curve is 
considered satisfactory. 

Winter flow—The river never freezes over. 


_ Accuracy—A, considered very good. 
DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 7 
section velocity Riots Discharge Date section | velocity height Discharge 
Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
‘i Aug. 13 7,700 5.25 7.80 40,400 
9.63 24.5 154,000 Dee. 11 5,020 3-42 3-45 17,200 
8-38 19-8 104,000 1915 
6-21 14-6 55,500 Mar. 9 8,600 2.24 1-07 8,080 
6°08 13°85 51,400 April 19 6,720 4.48 5.87 80,100 
4-81 11-50 33,600 1916 
3-05 7-82 15,100 Mar. 10 3,870 2.25 1-65 8,720 
June 3 9,980 6.89 11-30 68,800 
2-82 2-52 12,900 P26 16,300 10-17 20-05 165,800 
2.82 7-40 13,000 July 19 14,100 9.60 17-10 135,200 
2-22 1-57 8,900 Aug. 11 9,620 6-54 10.55 62,900 
7.79 13.35 88,600 2S 7,690 5-64 7.75 43,400 
7-54 12-60 $1,400 Oct. 2 5,270 3-68 4-64 19,400 
5-46 8-22 43,200 Dec. 6 3,950 2.33 1-88 9,220 


* Possibly low, a revised estimate based on recent measurements suggests 19,400 square 
niles. 


: 


384 COMMISSION OF CONSERVATION 
MONTHLY SUMMARIES 

: . ie Run-off : : ie Run-off 

Discharge in second-feet declan Discharge in second-feet depth aa 

Month Per |incheson|| Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 1914 
RE SGT See eral ie sdlic stereo Mell Csoa tos to vitevzodel | Olenattame rls ve, [Vekepensvialietre pee Jan 13,400 8,700 11,700 0-61 0-70 
GD UR octets ed cere uote sereper ell sesuenstonede Al olsiekeueceueye Feb 11,800 8,330 9,430 0-49 0.51 
IVES Spee] iste Sepals tore otsctnel | optus tafe Teall etre ue '| fomoee ie MekeRuee Mar 13,100 8,330 | 10,400 0.54 0-62 
TR ea Sree lSinoecaeieal I Gi a Mal ooo onary jarspeiaee Oo April 42,500 | 13,100 | 26,500 1-39 1-55 
May !...| 77,200 | 32,300 | 45,400 2-39 2.76 May 89,600 | “43,200 | 70,600 3-70 4.27 
June !.. .| 154,000 | 93,000 | 126,000 6-60 7-36 June...| 102,000 | 88,600 | 96,100 5-03 5-61 
July .| 108,000 56,300 78,900 4-13 4-75 July 93,600 58,200 82,300 4-31 4.97 
Aug. 54,700 32,100 42,900 2-25 2-59 Aug. 57,400 | 26,900 | 39,600 2-07 2-39 
Sept 33,600 | 23,100 28,600 1-50 1-67 Sept 26,400 19,500 21,400 1-12 1.25 
Qeti ne. « 22,100 18,000 19,400 1-02 1-18 Oct 20,400 18,100 19,300 1-01 1-16 
Nov 17,000 15,000 15,900 0-84 0-94 Nov 25,800 19,200 22,500 1-18 1-32 
Dec 15,000 9,900 12,400 0-65 0.75 Dec 19,500 10,500 14,400 0-75 0-86 
PPOTIOG cs cbrs rotate as lia varewatetien allen cbeetiels 2 leederal erekselht oteheteveltene Tals Year...) 102,000 8,330 35,352 1-85 25-21 
1915 1916 

Jan. 10,900 8,400 9,940 0-52 0-60 dante 2 L0:900 7,580 8,520 0-45 0-52 
Feb. 8,690 8,110 8,260 0-43 0-45 Feb.... 9,610 7,830 8,440 0-44 0-48 
Mar. 11,300 8,110 8,940 0-47 0-54 Mar....| 22,000 9,290 14,200 0-74 0-85 
April 40,500 11,700 24,800 1-30 1-45 April...| 39,100 22,000 29,100 1-52 1-70 
May 59,000 41,200 52,300 2-74 3-16 May...| 70,500 39,800 61,900 3-24 3-73 
June 58,200 51,800 55,000 2-88 3-21 June. . .| 162,000 70,500 | 110,000 5-76 6-43 
July 57,800 48,700 54,100 2-83 3.26 July...| 157,000 87,300 | 129,000 6-77 7-80 
Aug 48,700 32,600 39,900 2-09 2.41 Aug....| 83,900 36,400 56,400 2°95 340 
Sept 32,200 17,700 23,600 1-24 1-38 Sept...| 36,100 | 23,200 30,200 1-58 1-76 
Oct 17,300 13,900 15,000 0-79 0-91 Oct....| 22,800 13,500 17,000 0-89 1-03 
Nov 15,600 12,800 14,400 0-75 0-84 Nov....| 14,100 10,600 12,500 0:65 0°72 
Dec 12,800 9,940 11,500 0-60 0-69 Dec....] 10,900 7,830 9,470 0-49 0°56 
Year....! 59,000 8,100 26,478 1-39 18-90 Year. ..! 162,000 7,580 40,560 2-12 28-98 


1 Results for May and June, 1913, are deduced from measurements of the flow of the Columbia, above and below 
the mouth of the Kootenay, at Castlegar and Trail. } 


63—KOOTENAY RIVER—at Upper Bonnington falls 


DESCRIPTION OF GAUGING STATION 


Location—At the headrace of the West Kootenay Power and Light Co.’s plant No. 2, at Upper 
Bonnington, 10 miles west of Nelson and 16 miles from the mouth. 


Records available—Oct., 1907, to Dec., 1915. 
Co-operation—Gauge readings by the West Kootenay Power and Light Co. 


Gauge—The elevation of the water each day is determined by measuring down to the surface 
from a known point. The gauge is situated at a point at the upstream end of the headrace, 
where part of the water is diverted to the turbines, and the remainder flows over the falls, 
some 200 feet below. 


Discharge measurements—The only metering section on Kootenay river between the lake and the 
mouth is near Glade, about 6 miles below Upper Bonnington. 
ing between these points is Slocan river. 


The only large stream enter- 
The rating curve for the Kootenay at Bonnington 
falls is obtained by subtracting the discharge of Slocan river from the discharge of the Koot- 
enay river near Glade. 


Winter flow—Owing to the warming influence of Kootenay lake, the river below the lake never 
freezes over and very little, if any, frazil ice or anchor ice is formed. 


Accuracy—These data appear to agree well with similar data gathered in recent years, at Bonne | 


ington pool and near Nelson. See Accuracy notes for Kootenay at Nelson, and for Slocan 
river. 


* Possibly nearer 18,000 square miles. 


Drainage area, 17,800 square miles* 


MONTHLY SUMMARIES 


SERA MOF DOWN DAT A+=Be Co). TA BLES 


385 


; Discharge in second-feet Run-otf Discharge in second-feet Run-off 
‘ depth in depth in 
~ Month ‘ Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
{ 1907 
eee PUR Cert) vy Mili i miloaletss [cals whe o's [lb ers wae Oct....| 36,200 19,300 | 26,200 1-47 1-70 
INOV..... | Pe SAR? oe | BIC Eta ose eae | she cabie ote Si [tae Suellemelg atety Nov... | 18,800 | 9,900 14,200 | 0-80 | 0-89 
PR ea telecine cists clade clee less earns Dec....! 13,000 9,600 | 11,100 0-62 0:72 
1908 1909 
Jan 10,200 7,800 8,880 0-50 0-58 Jan 8,100 6,800 7,390 O- 41 0:47 
Heb. s... 7,500 7,200 7,200 0-40 0:43 Feb 8,100 7,500 7,740 0-44 0:46 
Mar. 11,800 7,000 8,600 0-48 0:55 Mar 8,100 7,500 7,650 0-43 0:50 
April 43, 200 11,800 | 21,700 1-22 1-36 April 13,800 8,400 10,800 0-61 0°68 
May....} 73,000 | 43,200 | 63,800 3°58 4-13 May...| 54,500 14,200 | 27,100 1°52 1°75 
June....} 113,000 73,000 .| 94,100 5: 29. 5°90 June...} 110,000 | 59,000 | 98,200 5: 52 6:16 
July .| 92,000 61,700 72,100 4-05 4:67 July. ..]| 99,000 } 57,200 | 81,500 4-58 5+ 28 
Aug. 59,900 27,000 39,700 2-23 2°57 Aug. 55,400 26,400 | 40,200 2°26 2°61 
Sept 25,200 16,900 | 21,300 1-21 1-35 Sept 24,600 16,400 | 20,100 1-13 1°26 
Oct. 16,400 11,400 13,300 0°75 0-36 Oct 16, "400 13,000 14,900 0-84 0:97 
~ Nov 12,200 10,200 10,300 0:58 0-65 Nov 15,400 12,200 13,200 0:74 0:83 
Dec LS; '800 7,200 | 10,100 0:57 0:66 Dec 18,800 | 10,200 | 15,800 0-89 1-03 
Year .}113,000 | 7,000 | 30,923 1-74 23°71 Year. . .| 110,000 6,800 28,712 1-61 22-00 
1910 1911 
Wan..>..{ 12,200 8,400 9,240 0-52 0-60 Jan.. 11,800 7,000 8,670 0-49 0-56 
iebs. i... 8,700 7,000 8,070 0-45 0-47 Feb.. 8,100 6,400 7,480 0-42 0:44 
Mar.....| 21,400 7,200 | 12,500 0:70 0-81 Mar.. 13,800 6,300 8,120 0-46 0:53 
April....| 60,800 | 21,400 32,900 1*85 2°06 April. . 31,200 14,200 18,100 1-01 1-13 
May....} 84,000 63,500 73,800 4°15 4-78 aR 56,300 | 31,800 }| 48,100 2-70 3°11 
June....| 88,000 70,000 78,900 4-43 4-94 June. 104,000 | 56,300 | 85,300 4-78 5:33 
July....} 68,000 | 41,100 55,400 3°11 3°58 July. 102,000 | 54,500 77,000 4-32 4:98 
Aug.....| 40,400 } 21 "400 30,000 1°68 1°94 Aug.. 52,800 | 27,000 | 38,800 2°18 2°51 
Sept.....| 20,800 14, 200 16,200 0:91 1-02 pe 27,000 178 '900 22,400 1-26 1-41 
Oct .-| 19,300 14,600 17,200 0°97 1-12 Oct... 17,400 11,000 14,100 0-79 0:91 
INOV.....| 19, "800 lige '400 18,600 1-04 1-16 Nov.. 11,000 8,400 9,610 0-54 0-60 
Dec.....) 18, "800 12,200 14,400 0-81 0:93 Dec.. 10,200 6,800 8,090 0:45 0-52 
Year....} 88,000 7,000 } 30,601 Ue72 23°41 Year. ..1104,000 ) 6,300 | 28,814 1-62 22-03 
1912 a Se OG a ee a 
WAT. :/.. 7,200 5,700 6,070 0-34 0-39 Jan 9,000 6,600 7,490 0-42 | 9,000 | 6,600) 7,490) 0-42; 0-48 
Feb..... 6,300 5,700 5,880 0:33 0:36 Feb.. 7,000 6,100 6,490 0-36 0:38 
_ Mar.....| 6,200 | 5,600 | 5,820 | 0-33 0:38 || Mar 7,200 | 5,900 | 6,610} 0:37 0-43 
_ April....] 22;400 6,000 | 14,000 0:79 0-88 April...} 32,400 7,200 | 15,800 0-89 0:99 
May....| 59,900 | 22,900 | 40,500 2°27 2°62 May.. 80,000 | 32,400 ; 44,600 2°51 2°89 
June....{ 63,500 | 54,500 | 59,200 3°32 3°70 June 137,000 | 84,000 | 114,000 6:40 7°14 
July....| 59 ‘000 42,500 | 49,300 PANT ITE 3°19 July... 94,000 } 50,400 | 70,200 3°94 4°54 
Aug.....| 42,500 | 27,600 | 33,600 1°88 2-17 Benes 50, "400 31,200 38,800 2°18 2°5 
Sept.....] 26,400 16,900 | 21,700 1+ 22 1:36 pee 31,200 | 20,300 | 26,700 1-50 1°67 
Oct.....| 16,400 13,000 13,800 0:78 0:90 Oct 20, 300 14,600 17,600 0:99 1°14 
Nov.....} 14,200 11,400 12,800 0°71 0:79 Nov.. 15,000 11, 000 13,300 0:75 0° 84 
Wee... ..|° 12,200 7,500 10,100 0:57 0-66 Dec 13,000 7,800 10,200 0-57 0: 66 
Year....! 63,500 5,600 | 22,731 1 1:28 17°40 _Year.. .1 137,000 } 5,900 |_ 30,983 | 1-741 23°00 ear. 137,000 5,900 | 30,983 1-74 23°66 
1914 Les Le Oey se 
Jan... 11,800 7,800 10,300 0-58 0:67 Jan 9,740 7,520 8,690 0-49 “Jan....| 1. 9,740 (7,520) 8,690 | O49) ) O-b7 » 
Feb... 9, 300 7,000 8,230 0-46 0:48 Feb 7,660 7,000 7,370 0-41 0:43 
Mar... 12 200 7,500 9,250 0-52 0-60 Mar 9,220 7,130 7,630 0:43 0-50 
April. 36,900 | 11,800 | 22,400 | 1-26 1-41 || April 34,700 | 9,390} 20,300 | 1-14 1-27 
May.. 79,000 | 37,600 | 59,400 3°33 3°84 May 49,900 | 35,800 | 45,100 2°53 2-92 
June. 88,000 | 76,000 | 83,100 4:66 5-20 June 49.900 | 45,700 | 47,800 2-68 2-99 
July 82,000 | 52,800 | 73,000 4-10 4°73 July 51,400 | 44,400 } 48,600 2:73 3°15 
Aug.. 52,000 | 25,200 | 36,300 2-04 2°34 Aug. 44,400 | 30,000 | 37,100 2°08 2: 40 
Sept.1 23,500 | 18,600 19,900 1-12 1: 25 Sept 29,000 15,500 | 21,100 1-19 1-33 
Oct... 19,000 17,100 18,100 1-02 1-18 Oct 15,300 12,400 13,400 | 0:75 0:87 
Nov 23,000 17,900 | 20,600 1-16 1-29 Nov 13,700 11,200 12,700 0-71 0: 79 
Dec 18,100 9,800 | 14,100 0-79 0:91 Dee 11,200 8,880 9,970 0:56 0:65 
Year Seem es,000 } 7,000 | 31,223 1 1-75 ' 23-90 || Year....& 51,400 0 200) eee 75 23-90 Year. 51,400 7,000 | 23,313 1-31 17:87 


r 
|. 
[ 


‘ 
as 


Records available—Jan., 1913, to Dec., 1915. 


1Summary for Sept. to Dec., 1914, is from the record for Kootenay river at Bonnington pool, which has Br tgansarvforSect. to Deo. 1914 ia from thereaord for Kootenay river at Bonnington pool, which has practically 
_ the same discharge, no large streams entering between the two stations. 


/ 
4 
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_ 64—KOOTENAY RIVER—near Nelson 


lake. 


Drainage area, 17,700 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At Astley wharf, Nelson, about 2 miles above the outlet of the West arm of Kootenay 


‘ 


* Possibly nearly 18,000 square miles, if account is taken of changes on recent maps. 


386 COMMISSION OF CONSERVATION 


Gauge—Vertical staff 20 feet long, situated at Astley wharf; read daily. 

Discharge measurements—None have been made at this station. 

Winter flow—The river below the lake seldom, if ever, freezes. The main lake never freezes and 
the West arm only freezes occasionally. 

Accuracy—As in the case of the Kootenay river at Bonnington falls, discharges based upon the 
Nelson gauge are determined by subtracting the discharge of Slocan river from discharge 
of Kootenay river near Glade. To compensate for the inflow to Kootenay river below the 
outlet of the lake and above Glade (excluding Slocan river), the discharge thus determined 
is further reduced by 1 per cent. Recent measurements suggest the possibility of error in 
the rating curve used for the Slocan river. (See note under that stream.) This error will 
be reflected in the rating of the Kootenay river at Bonnington falls and Nelson, though toa 
reduced degree, as the Slocan discharge forms but a small proportion of the flow of the 
Kootenay river at Glade. The mean monthly discharges given below should be within 
10lor 15) per cent. 


MONTHLY SUMMARIES 


; q re Run-otf ; ql iB Run-off 

Discharge in second-feet depth in ____ Discharge in'second-feet depthiaa 

Month Per |incheson |} Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1913 
a EUG Foe ee ee eae ee Dae Jan....{ 8,200] 6,000) 7,020) 0°40, 0-46 
PODS heel a tecokesetersilte Sieietecoae [lecotecateree, sNratretecwercoratell retcaretenerere Feb....| 6,550 6,270 6,360 0:36 0:38 
IESE COs Gl lomerdo Ghdlhem od oneal dou PUdo| ma oo dco ponies Os Marien 7,780 6,350 6,750 0-38 0:44 
April ctl actor Laie, slice mae ane meted Seeann ee April...| 31,500 | 8,250 | 17,900 | 1-01] 1:13 
NER Yoel eather ee en ch ape ae Oy ete etal he etic! May...| 80,300 | 30,400 | 43,500 | 2:46] 2-84 
ANC esilbaccdosnbocuconn|losnonondlstodspAlladasoonce June. ..| 134,000 ; 86,300 | 115,000 | 6-50 7+ 25 
ATT ken Sea ty er eae IAS cms Tomes abn (A BE Sis, Grats July ...| 96,100 | 48,300 | 69,700 | 3-94] 4-54 
ASS Tall bticr oae.ci| eccheicuee HE enclose cae el Chae me tens | ate ere heparan Aug....| 47,000 | 29,800 | 37,500 2-12 2-44 
Hepes ovalcecs oc woe aca sates el] tes lavshe ee aaell esses cepete || ioe bateearekemege Sept....] 29,300 | 20,700 | 26,000 1:47 1:64 
8 Rea eoal ANS G  fte OBNG 1N Legce inne RN as Oct... .| 20,700 | 15,400 | 17,500 | 0-99} 1-14 
IN GWeSR | Ae aeons ee aL een LO Seema cameras Nov....| 14,900 | 11,200 | 12,600 | 0-71] 0-79 
TD G0 iors il Meceie oi eh ote haus Suan ge tue | Poa eiel gusts | eeesaneg teil ease otevereeece Dec....| 11,100 8,050 9,730 0°55 0:63 
RS) Vere eR oP to i cee ic tahitian: fearacia oacicl ny Giowio.ore Year.. .| 134,000 6,270 | 30,797 1°74 23°68 
1914 1915 

Jan... ..{ 311,800 8,050 10,200 0-58 0: 67 Jado oe LOLL00 7,810 9,130 GO: 52 0-60 
Hebyacee 9,700 7,150 7,730 0:44 0:46 6 lanier 7,810 7,380 7,540 0:43 0:45 
Mar.. Som 1.400 7,450 9,010 0°51 0:59 Mar.... 9,770 7,230 7,920 0-45 0-52 
April....| 35,500 10,900 | 21,900 1:24 1-38 April...| 34,400 9,940 | 20,900 1-18 1°32 
May....| 78,400 | 36,100 | 60,100 3°40 3°92 May...) 49,500 | 35,300 | 45,000 2-54 2°93 
June....| 89,200 | 76,700 | 84,100 4°75 5:30 June...| 49,500 | 45,400 | 47,800 2°70 3:01 
July....| 82,400 | 51,900 | 73,900 4:18 4-82 July...} 51,700 | 43,900 | 48,300 2°73 2°15 

Aug.....| 50,500 | 24,600 | 34,000 1-92 2-21 Aug....| 43,600 | 29,800 | 36,500 2°06 2°38 — 
Sept.....| 24,100 18,300 | 20,000 1°13 1-26 Sept....| 28,900 15,900 | 21,400 1-21 1°35 
Oct... ..] 18,900 16,800 17,700 1:00 1°15 Oct....| 15,600 12,000 13,500 0-76 0-88 
Nov.....| 22,600 17,300 | 20,500 1:16 1-29 Nov....| 138,700 11,600 12,900 0:73 0°81 
Dec.....} 18,000 9,300 12,500 0:71 0-82 Dec....} 11,200 9,050 9,910 0:56 0:65 
Year....! 89,200 7,150 30,970 1°75 23° 87 Year.p..|' 2515700 7,230 | 23,400 1-32 18-05 

65—KOOTENAY RIVER—near Wardner Drainage area, 5,200 square miles 

panies Seana = aie als ee 


DESCRIPTION OF GAUGING STATION 


Location—At the highway bridge, near Wardner, above Elk river and below Bull and St. Marys 
rivers ; about 35 miles from the international boundary. 

Records available—Jan. to Dec., 1914 ; Mar. to Dec., 1915 ; Mar. to-Dec., 1916. 

Gauge—A vertical staff gauge, 12 feet long ; read daily (twice daily in 1916). 

Channel—The channel is straight and uniform, but piles have been driven’ down the centre of the 
river for logging purposes. 

Discharge measurements—Are made from the traffic bridge. 

Winter flow—The river is generally affected by ice from December to March ; frazil ice occurs. 

Accuracy—Rating curve is good ; results should be within 5 or 10 per cent. 

General—The fall of the river is very gradual, and there are no power sites between Canal Flats 
and Wardner. The river is most suitable for logging and, each year, large drives come 
down from its headwaters. 


STREAM PUOW. DATA—-B.' C. TABLES 387 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge Q Area of Mean Gauge 2 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Oct. 13 2,460 Qe til! 2-88 5,180 
Nov. 23 2,100 1.64 2-00 3,460 Dec. 13 774 2. it slave 1,637 1 
1914 1915 
May 19 4,860 4.83 8-00 23,500 Feb. 23 927 1-95 1-10 1,810 1 
June 7 4,840 4.85 8-00 23,500 April 27 2,720 2-74 3-80 7,400 
ene 5 5,450 5-55 9-30 30,200 May 29 3,600 4-11 5-90 14,800 
peo 20 6,070 6-41 10-65 38,900 June 16 3,460 3-82 5-60 13,200 
July 25 3,350 3-38 5-00 11,300 Aug. 29 2,690 2-56 3-60 6,870 
Hl 3,210 3-33 4.70 10,700 1916 
Oct. 7 2,490 _ 2-08 2-95 5,210 Sept. 9 3,000 3-06 4-38 9,170 
Oct. 5 2,270 1.85 2-54 4,200 
1Ice conditions. 
MONTHLY SUMMARIES 
Disch ; a Run-otf ; : Bitays Run-off 
ischarge in second-feet deotiaa Discharge in second-feet deothee 
Month ; Per |incheson|} Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. | Mean |} square | drainage 
mile area mile area 
1914 
OU cos alls eresseecdlcedl [eco iioienc cad lo ogee GRRE o) (CNC AICREREA Rene Reacher rin Jan. 1,200 600 1,100 0-21 0-24 
een or ec Vee etirs: cals [et susnt le see {ches 2 sie vfs see e eal ee Feb.! 1,700 800 1,420 0: 27 0-28 
“oe. 5 lS bo Sail llc Olchd] (OA. OlG COIeeG Icierore Reanl (CEomenOICICrCaons Mar 1,000 600 852 0-16 0-18 
© DPT 00/6 ceca 0) ab 0 ploe.ol fp lok cece ISIgecignotong) Ramage ior April 8,400 800 4,920 0-95 1-06 
DEM 5a sll de eld bool eto to oro Poeicip ereeeaa (OIptc orators) (oromcicka tear May 25,300 8,700 18,100 3-48 4-01 
Steuer eIEI Pat Mille Ravere pet eviess'| consliats ons eke | cro, sieves] susie Svareiets June 43,000 17,400 26,400 5-08 5-67 
“LUM. ca olla A pices lOO b-dl (tAIetC ciate a! (EReachsroieng! (eacaeae Otol sieac July 30,200 10,500 19,100 3-67 4.23 
11,000 5,640 7,820 1-50 1-73 
7,410 4,400 5,620 1-08 1-20 
6,400 4,700 5,510 1-06 1-22 
6,700 3,540 4,750 0-91 1-02 
3,350 840 1,940 0-37 0-43 
ICE te Pe Ok Verein s elmira eevee ee Sk aSoue o iWielie als eve es Year 43,000 600 8,128 1-56 21-27 
1915 1916 
om Mar.. 2,610 1,500 1,870 { 0-36 0-42 AN Se ee ee nn rina Cote a ere emonn ad 
April.. 12,000 2,210 6,340 1-22 1-36 April 8,400. 2,300 4,260 0-82 0-92 
May.. 16,800 9,750 12,400 2-38 2.74 May 17,300 7,800 11,300 2-17 2-50 
June. . 21,800 11,200 14,800 2-85 3-18 June 67,500 13,200 33,800 6-50 7-25 
July. 19,000 11,900 14,900 2-87 3-31 July 39,500 13,400 27,400 5-27 6-08 
Aug. 12,300 7,040 9,120 1-76 2-03 Aug. 14,400 8,700 10,700 2-06 2-38 
Sept 7,200 4,240 5,060 0-97 1-08 Sept 11,600 5,180 7,490 1.44 1-61 
Oct 5,060 3,560 4,130 0-79 0-91 Oct 4,890 3,250 3,890 0-75 0-86 
Nov 4,940 2,880 3,640 0-70 0.78 Nov 3,400 1,720 2,640 0-51 0.57 
Dec 2,750 2,160 2,540 0-49 0.57 Dec 2,840 2,040 2,290 0-44 0-51 
Period...} 21,800 1,500 7,480 1-44 16-38 Period..| 67,500 1,720 11,530 2-22 22-68 


1 Partly estimated. 


66—LILLOOET RIVER—at Agerton Drainage area, 800 square miles 


DESCRIPTION OF GAUGING STATION 


- Location—Government highway bridge at Agerton, 8 miles above Lillooet lake and 2 miles above 
the mouth of Green river. 
Records available—Nov. 16, 1913, to Dec, 31, 1916. 
Drainage area—Above mouth, is 2,200 sq. miles ; above lower end of Lillooet lake, 1,600 sq. miles; 
above upper end of lake, 1,300 sq. miles ; above gauging station, 800 sq. miles. 
- Gauge—Vertical staff nailed to central pier of bridge ; read daily. 
Channel—Wide and deep ; smooth, sandy bed. An excellent measuring section. 
Discharge measurements—Rating curve is well defined for all stages. 
Winter flow—Stream is sometimes frozen over in winter. 


-Accuracy—B below discharge of 6,000 sec.-ft. and D above. Change in control Aug. 20, 1915, 
necessitated revision of rating curve. Monthly summaries as given below embody recent 
revisions. 


388 COMMISSION :OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 
Date section velocity height Discharge Date section | velocity height 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet 
1913 May 24 152: 3-38 oes 
Nov. 16 645 2-63 1-83 1,693 1 June 13 i As3 4.26 7-35 
1914 Aug. 4 2,220 5-10 8-60 
Mar. 28 636 2-42 1-97 1,540 Dec. 1 444 2-00 1-50 
May 31 1,380 3-54 4.92 4,880 1916 
June 28 2,063 4.37 7-60 9,000 April 27 900 2.69 3-47 
Aug. 10 1,831 4-00 6-76 7,400 May 10 1,090 2-64 4.02 
July 15 2,692 6-15 10-4 16,500 June 9 1,629 3-56 6-35 
1915 Sept. 21 1,620 3-51 6-30 
Feb. 8 460 line 2-08 7782 || Dec. 7 368 1-56 1.48 
OP PP 366 1-95 1-00 G12 


1Station established. 2 Ice cover. 


MONTHLY SUMMARIES 


. c a Run-off : . im Run-off 

Discharge in second-feet Mopthan > Discharge misecond feet ¢ 7) depth 

Month Per |incheson || Month* Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1914 
UE A ar SRS eee riBic-o crcaial (oO iid (Ot. Gwplo bios: Jan. 400 Vy dere atenenous 1,180 1-41 1-62 
LRT Opie rege sl Meet cael eee oe aaron eiccorinno on Wapeaaren o fei aad axole Bebra tee ccalaerensreycks 700 0-88 0-92 
VED ersten Petes Be rcs cvsasyentcoe tel lesaqovral taahonel| wast cust sce coil eupehedoepet ers Mar 2,670 700 1,700 2-12 2-44 
DG oSiy | iA thy rege ae eon bocce in.d.con yiGml WroIocre’ orc April 3,750 1,700 2,860 3-58 3-99 
IEA GS Fae ene MY Wi ek eet lets ae to, c.ara ctor Cot. ot cares May...| 9,250 3,750 5,870 7-34 8-46 
CAVES cle Cpe y Ge eae WI Ri oa cd OO ENA Tun Ache Th tre Colo cet June...} 16,500 4,930 9,140 | 11-42 12-74 
ELA tel Rye ere oto feucecitce nieeel frackc PCR AIG | Ga) (GO Csicy oO July...| 18,300 6,800 13,010 | 16-25 19-98 
TMV ath Sh aeal teen aes itl Mo rcrancckeen WLcitnd Daron) IA crore citio| ap-c.0, oui te Aug....} 14,700 7,500 10,560 | 13-20 15-22 
fSis} 6h Sictcl Ids a incl Peonis Acrile qcelbAt looo'ia abla cloo.c’acretc Sept.... 7,850 3,200 5,030 6.29 7-02 
OCTR A eee rs aL eae s | eae veel eens ototall PetehesSpeichecege Oct 19,200 2,670 6,590 8.24 9.50 
INOW eed te ces ao icttnrastevaiaeel| rei ners cet eil ist steate tee Tell reurentelemeyettetnns Nov 4,930 2,470 3,540 4.42 4.93 
DGG Feo Mi ea eieis cell eek Sika nets tet erctints ev EV aie ehsiene si [august ehe ie Dec 3,200 1,400 1,840 2-30 2-65 
Weare, oer cates stipe ear 7) SPAS Ane 2). ep Merc tS SALA er oie Nener Year 19,200 700 5,164 6-46 89.47 
1915 1916 

Jan.! 2,470 700 1,310 1-64 1-89 A RR se pe rete ee Se buen iciG a 600 0-75 0-86 
Feb.!.... 900 700 730 0-91 0-95 AEs) ope a Ra oa a ceod rs c oRGhc 3 683 0-85 0-92 
Mar 2,670 900 1,660 2-08 2-40 Mar. 294.0 simaraaaee 1,530 1-91 2-20 
April 5,050 2,670 3,550 4.44 4.95 April 2,720 1,540 2,200 2-75 3-07 
6-48 7-47 May 6,510 2,940 4,370 5-46 6-30. 


1 Gauge he ight-discharge relation affected by ice and discharge estimated as follows: 1914, Jan. 26 to Feb. 21, 
700 sec. ft.; 1915, Jan. 25 to Feb. 12, 700 sec. ft., and Dec. 25 to 31, 600 sec. ft.; 1916, Jan. 1 to Feb. 13, 600 sec. ft.; 
Feb. 14 to 21, 700 sec. ft.; Feb. 22 to 29, 800 sec. ft; Mar. 1 to 7, 900 sec. ft.; Dec. 24 to 31, 520 sec. ft. 


67—LITTLE QUALICUM RIVER—at Cameron lake outlet Drainage area, 60 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At outlet of Cameron lake, downstream side of highway bridge. 

Records available—Feb. 27 to Dec. 31, 1913, Provincial*Water Rights Branch ; Jan. 1, 1914, to 
Dec. 31, 1916, B. C. Hydrometric Survey. : 

Gauge—12-foot wooden staff nailed to crib on shore of lake, 500 feet from head of river ; read 
twice daily. 

Channel—Straight on both sides of section for 100 feet, gravel and small boulder bed, one channel 
at all stages, confined by bridge abutments in high water. 

Discharge measurements—6 in 1913 by Provincial Water Rights Branch and 9 in 1914, 1915 and 
1916 by B. C. Hydrometric Survey. 

Winter flow—Open all winter. 

Accuracy—A up to 600 sec.-ft.; B, 600 to 1,000 sec.-ft.; C, above 1,000 sec.-ft. Monthly summaries — 
given below for 1913 and 1914 embody revisions based on later measurements, see N OTE, 
page 309. 


* Revised value based on™recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 July 10 80 1-9 1-40 149 
Feb. 27 91 2-35 1.87 2141 Sept. 1 33 1.1 0.49 35-3 
Sept. 25 43 1-64 0-82 70-6 oa 2 32 1-0 0-47 33-5 
Nov. 18 197 3-24 3-80 638 Dec. 16 116 2-3 2-05 269 
Dec. 4 178 3-12 3-27 555 1915 
Eee 5 188 3:15 3-56 592 April 16 160 WS 2-80 437 
=). 29 98 2-06 1-79 202 Sept. 5 33 0.94 0-39 31 
1914 1916 
May 20 143 2-4 2-40 340 2 Mar. 20 157 2-53 2-83 397 
Oct. 30 57 1.84 1.05 105 


1 Metered at bridge opposite Chalet. 2% New station established by B. C. Hydrometric Survey. No change in 
gauge datum. 


MONTHLY SUMMARIES 


c a Es Run-off . : ue Run-off 
Discharge in second feet depths Discharge in second-feet epihian 
Month Per |incheson‘} Month Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
; mile area mile area 
1913 1914 
Jan... :. Prete e | etry horas tits veo Reeine o lel de aatodien « Janeen: 1,910 215 632 | 10-53 12-13 
OM MeEEeN eects eee ee cI Sas sashacdads Mes Febsas- 535 165 242 4.03 4.19 
Mar 210 156 172 2-87 3-31 Mar... . 855 290 498 8-30 9.57 
April 432 141 267 4.45 4.95 April... 840 255 495 8-25 9.21 
May 602 212 363 6-05 6-96 May... 445 315 382 6-37 7-33 
June 530 319 387 6-45 7-19 June 375 235 278 4.63 5-15 
July 367 132 259 4.32 4.97 July 230 68 134 2-23 DESY fa 
Aug 125 56 76 1-27 1-46 Aug 68 45 54 0-90 1-04 
Sept 180 58 116 1.93 2-15 Sept 192 38 91 1-52 1-70 
Oct 630 110 263 4.38 5-05 Oct 2,030 150 655 | 10.92 12-57 
Nov 1,480 131 543 9.05 10-10 Nov 1,300 375 824 | 13.73 15-33 
Dec 800 215 426 7-10 8-17 Dec 650 130 259 4.32 4.97 
Period 1,480 56 287 4.78 54-31 Year 2,030 38 379 6-31 85.76 
1915 1916 Ae 
Jan 465 150 272 4.53 5-22 Jan 325 116 165 2-75 3-17 
HeDy.)... « 330 165 245 4.08 4.25 Feb 1,120 5 374 6-23 6-72 
Mar 700 170 344 5-73 6-60 Mar 1,060 291 500 8-33 9-60 
April 1,030 200 465 Chores 8-65 April 445 315 370 6-17 6-88 
May 295 185 218 3-63 4.19 May 575 333 438 7-30 8-41 
June 185 70 124 2-07 2-31 June 760 400 508 8-47 9.45. 
July 70 47 57 | 0-95 1-09 July 462 229 335 | 5-58 6-43 
Aug 47 30 Sh 0-62 Once Aug 209 82 133 2-22 2-56 
Sept 37 28 31 0-52 0-58 Sept 76 43 59 0-98 1.09 
Oct 1,530 30 290 4-83 5-56 Oct 176 35 47 0-78 0-90. 
Nov 975 185 334 57 6-21 Nov 341 105 201 3-35 3: ld 
Dec 710 295 485 8-08 9-31 Dec 243 135 75 2-92 3-37 
Ca 
Year 1,530 28 242 4-03 54-68 | Year 1,120 35 276 4.60 62.31 
68—LOUIS CREEK—12 miles from mouth Drainage area, 100 square miles 
a a a aa eR Seo eed 


DESCRIPTION OF GAUGING STATION 


Location—2 miles south of the Railway Belt boundary, about 12 miles from mouth. Sec. 33, 
tp. 23, rge. 15, W. 6th mer. 


Records available—Aug. 16 to Oct. 31, 1911 ; April 1 to Nov. 16, 1912 ; May 1 to Oct. 14, 1913; 
April 1 to Dec. 11, 1914 ; April 1 to Sept. 30, 1915 ; April 1 to Nov. 17, 1916. 


_ Gauge—Standard vertical staff ; read daily during high water and two or three times weekly 
during low water. 


Channel—Width averages 25 to 35 ft. at measuring section ; channel at control is affected by” 
gradual scour. 


Discharge measurements—Are made by wading or from the bridge. 
Winter flow—Ice conditions obtain during winter months. 


| 


Accuracy—Fair, somewhat impaired by shifting channel; results, however, should be within 10 
to 15 per cent. 
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DISCHARGE MEASUREMENTS 
ea 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1913 Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 June 28 58 2-65 2-10 155 
Aug. 16 33-4 0-80 0-91 28 1914 
Sept. 18 36-8 0-96 0-98 35-4 Aug. 13 27-3 1-0 0-59 28 
1912 1915 
April 30 49.4 1.7 1-50 94 April 15 22 2-3 0-82 51 
May 16 108-2 4.0 3-80 439 May 13 58 2-9 1-82 168 
ares!) 90 3-6 3-20 328 1916 
June 8 82 3-4 2-72 276 May 15 51-1 2-14 1-29 109 
E 9 85 3-4 2-81 288 July 21 58-2 2-02 1-40 117 
Aug. 22 19 2-8 1-02 §21 Aug. 31 36-2 0-65 0-58 23 


1 Different section. 


MONTHLY SUMMARIES 


a ee 


; ‘ ie Run-off : : z Run-off 
Discharge in second-feet depth in ___ Discharge in second-feet 7 Gepth in 
Month Per |incheson || Month , Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
tee SARC ee et ct a a eR Sd 1912 
IS eb SM ee nid Gt. Bl lolenemcwaawed [eaenG, o- Gtr! [age eso Ole ke eaiclictio Ec April... 94 34 47-6 0-48 0-53 
IOC UR oth Je.ca luca Dees ino octal ted to Saal tc Odo cop Ue May.. 520 94 312 3°12 3-59 
Abe) od Ig ao tescrcl leita o hoe Ato eerOstal (Gta Oe ho ake oof June.. 301 94 207 2-07 2-31 
ASTI? Grrl than ater (le pe ciaeedl Gace atoglamonacd Itaseos ana July.. 133 57 89-3 0-89 1-02 
BAUS hrote ciliste overalls oie deests ta] os eoatee saiortel| evotelisty sii] ete oper @feheliere AUG Cn. 84 50 57-5 0-57 0-66 
Sept..... 48 14 28-3 0-28 0-31 Sept.... 81 45 57-6 0-58 0-65 
Oct.1.. ea 24 14 17-6 0-18 0-21 Oct... . 55 43 46-4 0-46 0-53 
1913 1914 
PASTA Ie | MAE AN sl il ote cho ouzi| scaswanstaue [fo rebencnereue/| a felelete etek 61 26 43 0-43 0-48 
May 398 50 172 72 1-98 398 89 233 2-33 2-69 
June 454 144 250 2-50 2-79 326 130 226 2-26 2-52 
July 165 57 98 0-98 1213 117 30 66 0-66 0-76 
Aug 65 42 54 0-54 0-62 30 22 25 0-25 0.29 
Sept 48 38 42 0 0-47 28 20 24 0.24 0-27 
(Oy eR Ia ecoitel eceaeNe atl icakio Boal ace oe teomonoond 28 24 25 0-25 0-29 
INOVrartece'Hicte ofntevene-o1l tm ateletor eusus | \ecthelleretere’s ale rereucve ail ofsifelecetdieveta 32 24 26 0-26 0-29 
Period 454 38 123 123 6-99 398 20 84 0-84 7.59 
1915 1916 
April 105 15 57 0-57 0-64 April 93 16 27 0-27 0-30 
May 375 96 213 2-13 2-46 May 260 105 175 1-75 2-02 
June 360 81 132 1-32 1-47 June 385 230 285 2-85 3-18 
July 240 81 119 1-19 1-37 July 350 72 155 1-55 1-79 
Aug 91 29 47 0-47 0-55 Aug. 72 25 45 0-45 0-52 
Sept 45 29 32 0-32 0-36 Sept. 27 19 24 0-24 0-27 
OC Cra re lore cisi ets lara catece tte [hos coqedonetiarei|iccece cnt urovel | skatetoteretr ren Oct. . 19 19 19 0-19 0-22 
Period... 375 15 100 1-00 6-85 Period. 385 16 104 1-04 8-30 
69—LYNN CREEK—4 miles from mouth Drainage area, 14 square miles* 


SS 


DESCRIPTION OF GAUGING STATION 


Location—Below the overflow from North Vancouver intake, and about 4 miles from the mouth. 
Records available—June 10, 1914, to Dec. 31, 1916. 

Co-operation—Gauge readings by the Water Works Dept. of North Vancouver. 

Gauge—Cable gauge on flume bridge; read twice daily. 

Channel—Boulders and solid rock. 

Discharge measurements—Well define the rating curve. 

Winter flow—Open water all year. 

Accuracy—C and B. 

General—This stream furnishes the water supply to the municipality of North Vancouver. 


* Revised estimate by engineers of the Provincial Water Rights Branch. In 1913, drainage 
area was estimated to be 17 sq. miles. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge 3 Area of Mean Gauge Ss 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1915 Sq. feet |Ft. per sec. Feet Sec.-feet 
1909 : April 9 70-1 2-30 5-52 165 
PN OME-Sas PP Ie arte ysellt rede sue larieis. 6 |,5 é:41 00 ake: 8.0% 571 June 1 56-9 HaX6} 5-00 88-7 
1913 “e 24 20-2 0-90 4.12 18 
Nov. 3 38 1-5 1-73 58-5 Aug. 3 14.2 0-45 3-85 6-5 
1914 Ue als 11.2 0-30 3-48 3-2 
June 10 54 2-40 5-00 124 1916 
ea Lid, 60 2-30 5-12 135 April 18 104 2-66 6-00 277 
Aug. 18 9-4 0-20 3-45 2-2 June 16 129 3-84 6-65 495 
Oct. 21 91 2-82 5-80 250 Sept. 13 15-2 0-73 4.12 11-1 


1 Not referred to gauge. 


MONTHLY SUMMARIES 


; : Run-off : : ie Run-off 
2 Discharge in second-feet depth tn Discharge in second-feet depth an 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
a a ES a EE ae ay | i eel ee a Llane ele 
Ae en Pees ee [ara ofa Schaiehsus'a [fans syocce wifiateree eayeliere July 130 2 47 3-36 3-86 
PAA | erate a cretays late Satara ise| efersccte 2 6) « [isiei's Grew e['s eiate a's eres Aug.... 30 il 3 0.24 0-28 
Sire g emmy tert Mae nil| cterccame hele liateie ab eet elllacets ausksie\fistcr ae ere ass’ Sept.... 430 1 145 | 10.36 11-56 
ie Meme crouenttcreres [facie toe ccerall stexlere) soi | us evalieietecar Oct.... 560 34 164 | 11-72 13-58 
NIE oc a allowed elton bees ob al BR Ree EID Peco Nov.... 660 155 315 | 22-50 25-11 
LE ee ee eS Me eres liste tere to oralliSususvtue cei!) Sue's siedenetere Dec.... 285 10 85 6-07 6-99 
OE LOM ANRC TS es carte Sore celisrsiet ik cverciffere! 6 oz lates duatetens s Period.. 660 1 126 9-00 61-31 
1915 1916 
Jan 270 13 115 8-21 9-46 Jan 250 1 108 7-71 8-89 
Rebs... . 243 57 169 12-07 12-57 Feb.... 1,290 1 233 | 16-60 17-90 
Mar 305 41 151 10-78 12-43 Mar... 1,110 107 557 | 39-80 45-90 
April 1,200 Wil 193 13-78 15-38 April.. 745 215 360 | 25-70 28-70 
May.. 395 49 203 14.50 16-72 May.. 435 250 292 | 20-90 24-10 
June. 165 9 56 4.00 4.46 June. . 505 250 343 | 24-50 27-30 
July. 41 2 12-9 0.92 1-06 July. . 625 165 351 | 25-10 28-90 
Aug.. 6 0 2 0.14 0-16 Aug... 488 40 160 | 11-40 13-10 
Sept.. 9 0 1-2 0-09 0-10 Sept... 75 3 20 1-43 1-60 
Oct.. 765 9 221 15-80 18-22 Oct... 905 5 83 5-93 6-84 
Nov 562 120 222 15-90 17-70 Nov.. 525 75 191 | 13-60 15-20 
Dec 810 50 PACT; 19-80 22-80 Dec.. 100 12 54 3-86 4.45 
Year 1,200 (0) 135 9-65 | 131-06 Year 1,200 1 230 | 16-40 | 222.88 
70—MARK CREEK—near mouth- Drainage area, 54 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At mouth of creek near Marysville, about 14 miles from Cranbrook. 

Records available—May to Dec., 1914; April to Nov., 1915; Jan. to Dec., 1916, 

Co-operation—This station was maintained by co-operation between the B. C. Hydrometric 
Survey and the Provincial Water Rights Branch during 1914. 

Gauge—An enamel gauge, 6 feet long ; read daily. 

Channel—Straight and rocky, water is generally broken. Control changed June, 1916. 

Discharge measurements—Thirteen, up to June, 1916, well define rating curve. For latter part 
of 1916, rating curve is based on 6 measurements. 

Winter flow—The creek freezes over in November or December, and remains frozen till March. 
Frazil ice forms. 

Accuracy—Results from first rating curve B ; from second, C. 

General—Creek partially developed for power for mining operations. 


* Not well defined on existing maps; this is a revised estimate based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge 5 Area of Mean Gauge P 
Date section | velocity height. | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 26 44.4 3-08 2-18 137 
May 1 41.4 2-66 1-68 110 June 13 39-7 2-43 2-00 96-3 
e433 57-9 4-08 2-2 236 Aug. 26 29-5 0-81 1-16 , 26-4 
July 3 55-4 4.02 2-1 223 1916 
Ao 34-1 1.92 1-4 56-4 Mar. 4 21-0 0-61 Ice 12.9 
Sept. 1 22-2 0-77 1-00 17-2 June 17 88-8 0-10 3-70 808-0 
e129 26.2 1-05 1-20 27-4 July 7 49-6 5-39 1-75 268-02 
Oct. 10 28-4 0-86 1-12 24.2 ine 20 34-2 2-85 1-05 97-4 
oe 29.4 0-99 1-22 29-1 Aug. 15 16-8 1-97 0-75 33-1 
1915 Sept. 15 14.9 1-36 0-59 20-2 
Feb. 21 23-0 0-48 1.25 111 Octo ant 13-9 1.29 0-55 17-9 
April 22 41.5 2-83 2-10 118 Dec. 4 17-1 1-12 0-50 19-3 
1TIce conditions. * New rating curve. 
MONTHLY SUMMARIES 
; : ie. Run-off 2s ‘ By Run-off 
Discharge in second-feet depthan ____ Discharge in second-feet_ depthifal 
Month Per |incheson || Month Per « | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage 
mile area mile * area 
1914 
INU IEG Oral Pa aes Pac St Bina eae cl lear, Gq eRRMeR Wee ee ons ips Re se May...| 368 122 238 4.41 5-08 
AUUATL eh eid s teed efs cael cote tetrar eect es ae PA wre eee aad eke June...) 527 132 270 5-00 Sod 
Sclb eal 36-8 105 1-95 2-25 
38-1 17-9 23-4 0-43 0-50 
28-1 15-8 21-0 0-39 0-43 
34-1 21-8 27-4 0-51 0.59 
38-1 24-5 28-9 0-54 0-60 
SOLS eee 20-1 0-37 0-43 
1916 
191 10 24 0.44 0-51 
15 10 13 0-24 0-26 
18 15 16 0-30 0-35 
108 18 61 1-13 1-26 
246 57 140 2-60 3-00 
57 21 35 0-65 0-75 
26 16 19 0-35 0-39 
21 16 17 0-32 0-37 
33 11 ie 0-32 0-36 
16 13 15 0-28 0.32 


1§$tream frozen after Dec. 15, discharge estimated. 2Ice conditions obtained after Dec. 24. % Gauge washed 
out June 16, not replaced until July 7. 


71—MATHER (CHERRY) CREEK—near mouth Drainage area, 80 square miles 


DESCRIPTION OF GAUGING STATION 


Location—About 1 mile above the mouth, near Wasa, East Kootenay. 

Records available—May to Nov., 1913; April 15 to Oct. 8, 1914; April 11 to Sept. 30, 1915; 
June 15 to Oct. 1, 1916. 

Co-operation—During 1914, this station was maintained by co-operation between the Provincial 
Water Rights Branch and the B. C. Hydrometric Survey. 

Gauge—Vertical staff ; read daily. (Up to 1915 was recorded in feet and inches.) 

Channel—Channel is regular and affords a good measuring section ; slight shifts are possible 
owing to silty nature of bed. 

Discharge measurements—The 1914 rating curve was based largely on the five discharge measure- 
ments in 1914. The measurements made in 1913, after June 30, conform to this 1914 curve. 
In estimating discharges for 1913, the 1914 rating curve was used for period after June 30. 
The estimates for May and June, 1913,are deduced from a rating curve based on measurements 


made by the District Engineer, Provincial Water Rights Branch. In 1915 and 1916 new 
curves were used. 


Accuracy—Fair. 
General—This stream is used for irrigation. 
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DISCHARGE MEASUREMENTS 
3 Area of Mean Gauge : Area of Mean Gauge : 
Date section velocity height ce ea section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 Aug. 31 13.7 1-18 0-062 16.2 
May 5 19.7 SISO marae ote ae 75-41 || Sept. 25 16-3 1-37, 0-229 22-3 
1913 1915 
May 29 37-5 ETE PAR ARA EE OE 272-3 April 22 29.2 2-88 0-792 84-1 
June 3 40-3 SOO Ue | cestaeinns svete 336-7 May 26 29-8 3-43 0-916 102 
ee 23 25-8 AAO Gite BLN Naess tis oy he 128-5 June 12 29.8 3-46 0-896 103 
July 28 18-5 Dele 0-42 39-7 Aug. 25 16-7 1.53 0-242 26-5 
Sept. 24 16-5 1-42 0-29 23-5 1916 
Oct. 14 17-0 1.45 0-32 24.6 June 18 74-0 8-26 3-11 610. 
1914 July 7 38-5 5-90 1-77 227 
May 28 32-8 4.61 1: 133 1-52 Hi her As) 27-0 4.13 0-86 125 
July 15 30-2 3-05 0-958 92-2 Aug. 16 18-3 2-82 0-53" 52 
co 24 24-2 2.34 0-604 56-7 Sept. 15 13-9 2-41 0-32 335 
Oct lye P 1.96 0-37 30 
1 At waggon bridge; one mile above mouth. 
MONTHLY SUMMARIES 
: ‘ ¥ Run-off a : uf Run-off 
Discharge in second-feet Aeothiin Discharge in second-feet Aeothiin 
Month ‘ Per | inches on }} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 1914 
SOO Ca eee ae 145-0 1-81 2-09 May 183 100 143-0 1.79 2-06 
370 109 230-0 2-87 3-20 June 312 97 176-0 2-20 2-46 
. 131 35 70-6 0-88 1-02 July 124 35 68.7 0-86 0-99 
* 34 30 30-5 0-38 0-44 Aug 24 16 20-9 0-26 0-30 
30 24 25> i 0-31 0-35 Sept. 34 14 21-5 0-27 0-30 
‘ 20 18 2350 0-29 0-33 Oobs escll mete ARS vaso bal ced isan aoa o tte [ia coeartecnter tl esentu ct obe pets > 
ON Red ences sae 17-9 0-22 0-24 INO Vissi) Ue ce ie cawreteed Sire Brea each pico al onto oan Seach cee] cee teeter ean 
1915 1916 
May.... 120 78 96-5 1-21 1-39 IML ays acdc es See Sek [ae eracotel ate [rehae aictiotoas eratcaiets cmon She een earls 
UNG. 55). 124 67 97-1 1.21 1-35 TUE ssf sR Pe eisae [eee are forete | eA thee loueds [ere eorkatanel| tte tetete mete 
July. 97 57 76-2 0-95 1-10 July 3 561 64 224-0 2-80 3-23 
Aug. 54 17 32-1 0-40 0:46 IVES ob 79 39 59-8 0-75 0-86 
Sept 30 ily 24.6 0-31 0-35 Sept.... 44 21 33-4 0-42 0-47 


1Estimated May 1 to 5. 
re available before June 18. 


2 Estimated Nov. 21-30. % Owing to difficulty in securing a gauge reader no records 


MESLILOET (INDIAN) RIVER AND TRIBUTARIES 


For convenience, data on these streams are grouped together, as such data have been 
gathered in connection with one proposed power development. 


72—MESLILOET RIVER—8 miles from mouth* Drainage area, 65 square miles f¢ 


DESCRIPTION OF GAUGING STATION 


Location—A short distance below cafion, 8 miles from mouth, and in sec. 8, tp. 7, rge. 
7, W. 7th mer. 
Records available—Oct. 31, 1912, to Dec. 31, 1916. 
_— Co-operation—Gauge readers are maintained by the Westminister Power Co, 
Drainage area—Estimated at from 45 to 65 sq. miles. 
Gauge—Vertical staff ; read two or three times a week. 
. Channel—Boulders and gravel ; permanent control. 
Discharge measurements—Well define the rating curve. 
Winter flow—Open water conditions all winter. 
‘Accuracy—B and C. Infrequency of gauge readings impairs accuracy. 


*In 1912, a gauging station was maintained from March to December at: the mouth of the 
Mesliloet river. This station was superseded by the one at the present site close to the cafion, 
which latter gives a record of the flow available at the proposed intake location. _ 

{ The watershed is not well defined on existing maps ; the estimate of 65 sq. miles, made by 
the B.C. Hydrometric Survey, and used below in computing the run-off per sq. mile, may, possibly, 
___ be too great. 


COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge . Area of Mean | Gauge A 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 Nov. 16 277 : 3-58 942 
Oct. 31 120 1-6 - 26 188 1 1914 
1913 Aug. 2 131 1.2 2-00 154 
June 6 232 2.9 3-25 662 Nov. 11 220 2-6 3-05 555 
ea 13 240 3-1 3-40 713 1915 
fs BWE 195 2-4 2-90 446 May 6 205 2-30 2-85 476 
July 3 203 2-4 2.98 471 July 16 157 ilonyh 2-15 205 
fae 20 146 1-6 2-28 230 oes WG 159 1.19 2-05 174 
Sept. 17 109 1-2 1-87 122 1916 
Oct. 9 81 0-9 1-61 76 Oct. 12 63 0375 1.39 47.52 
Nov. 10 186 2-2 2-86 417 
1 Station established. 2 Wading. 


MONTHLY SUMMARIES 


Discharge in second-feet Te Discharge in second-feet Pieerar 
Month Per jincheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1912 
INOW er oltre ea ee nae | ratewel ones | Safe tastertel Nov.... 1,720 160 599 9.2 | 10:3 
GC cane cele eke ree Le acceeteeonegs | eer) morons Deer: 1,510 136 246 3-8 4:4 
1913 1914 
Jan 147 60 78 1-2 1-38 Janene 3,320 116 597 9.2 10-6 
Febtacn 1,720 50 283 4.4 4-58 Feb.x.. 413 72 162 2.5 2-6 
Mar. 222 72 131 2-0 2-31 Mar.... 1,010 170 360 6-5 6-3 
April 690 89 337 5-2 5-80 April... 1,115 170 460 7-1 7-9 
May 1,370 180 645 9.9 11.53 May... 1,150 280 520 8-0 9-2 
June 1,290 436 716 | 11-0 12-27 June... 755 251 393 6-0 6-7 
July 1,110 185 449 6-9 8-07 Julyee. 295 136 228 3-5 4-0 
Aug.. 368 105 188 2-9 3-46 AUR ie 147 50 99 1-5 1-7 
Sept. 485 89 214 3-3 3-68 Sept.... 1,880 50 447 6-9 7-7 
Oct. . 2,120 72 293 4.5 5-18 Ogtvon: 1,800 115 644 9.9 11-4 
Nov 1,880 98 594 9-1 10-15 INOWert 1,600 170 691 | 10-6 11-8 
Dec 755 115 269 4.1 4.72 Dec.... 370 60 121 1-9 2-2 
Year 2,120 50 350 5-4 73-10 Year... 1,880 50 394 6-06 82-1 
1915 1916 
Jan 1,290 70 286 4-40 5-07 Jan vee 485 70 139 2-14, 2-47 
Rebiec.. 390 135 226 3-48 3-62 Febiace 2,680 60 779 | 12-00 12-90 
Mar 1,650 160 455 7-00 8-07 Mar 1,010 195 563 8-66 9-98 
April 2,680 220 677 | 10-40 11-60 April 1,080 345 530 8-15 9-09 
May 485 115 318 4-89 5-64 May 860 390 610 9-38 10-80 
June 390 160 245 Serer 4-21 June 1,440 485 790 | 12-20 13-60 
July 207 113 164 2-52 2-91 July 1,370 390 701 | 10-80 12-50 
Aug. 113 35 94 1-45 1-67 Aug. 485 170 291 4-48 5-17 
Sept 220 42 78 1-20 1- 34 Sept 180 80 112 heir 4 1-92 
Oct 2,680 50 951 | 14-63 17-18 Oct 440 40 89 1-37 1-58 
Nov 1,510 145 422 6-50 7-25 Nov 860 105 370 5-69 6-35 
Dec 2,520 125 740'| 11-38 13.95 Dec 550 60 134 2-06 2-38 
Year 2,680 35 388 5-97 82-51 Year... 2,680 40 426 6-55 88.74 


MESLILOET RIVER TRIBUTARIES 


In connection with its proposed development on the Mesliloet river and tributaries, the West- 
minster Power Co., in conjunction with the British Columbia Hydrometric Survey, has made a 
study of the flow of the streams involved. ; 

Considerations of space preclude the giving of records for many of the smaller and less im- | 
portant streams of the province—that is, viewed from the standpoint of power development. 
Inasmuch, however, as there are comparatively little data for the smaller coastal streams, and as 
such data are of special interest in connection with power development, it is desirable here to 
present a summary of the existent data for the tributaries of the Mesliloet river. 

Description of Stations—Generally speaking these creeks are mountain streams, with rocky, 
boulder-strewn beds. The drainage areas are small, but not definitely known. The channel at 
most of the stations is rough, but with permanent control. Vertical staff gauges are used in each 
case. They are read irregularly and, owing to the flashy nature of the creeks, the gauge readings 
do not adequately record extremes of, or rapid changes in, stage. The gauge at Brandt creek, 
near mouth, is generally read 5 or 6 times a week, but the other gauges only from 1 to 3 times 
per week. Except under very exceptional conditions, the streams remain open throughout the 
winter, although the lakes freeze over. The rating curves are well defined. 


STREAM FLOW DATA—B. C. TABLES 395 


Data Presented—The data here given comprise for each station: (1) The maximum daily 
discharge recorded during the period of record for each month of the year. (2) The mean monthly 
discharge for each month in the period. (3) The minimum daily discharge recorded during the 
period.for each month of the year. Note: Owing to the infrequency of the gauge readings, it 
is probable that the real maximum and minimum discharges were, respectively, greater and small- 
er than those actually recorded. 


72a—BELKNAP CREEK—at outlet from Belknap lake. Records available : Oct., 1912, to 


Dec., 1916. 

ne 
Jan. | Feb. |Mar.| Apr. | May | June} July | Aug. | Sept.} Oct. | Nov.| Dec. Annual 
Maximum daily discharge..... 49 | 430 | 390 | 280 | 222 | 430 | 280 | 170 | 680 | 610 | 510 | 300 ]....... 
Mean monthly discharge, 1912.|  ...]..... Joe. e fer eee | ee eee dec ee eles weed ee se efe ese efe ress 48 CAM Go gboc 

do 1913. 8 14 pl 38 82 | 174 | 137 54 54 81 40 33 61 

do NORE terres 12 39 63 | 143 | 113 97 38 | 159 | 136 | 130 16 86 

do 1915.| 21 27 92 | 155 | 129 77 59 17 20 | 222 | 179 | 144 95 

Ca do : 1916.| 17 93 80 74 | 136 } 266 | 201 | 115 60 26 | 212 71 113 
Minimum daily discharge..... 8 8 9 9 25 40 32 15 9 1L 13 Sheers 


Ce ee cere ceeeaereeeainll: SUTIN InEa=nnRaSTNNGESSman 


72b—BELKNAP CREEK—below Ann lake, about half way between Ann lake and Belknap 
jake near the proposed site for the diversion dam. Records available : June, 1914, 
to Dec., 1916, also 3 meter measurements in 1913. 

ee SSS oq>*y$9W—W——w\><—_——_a_>_am 


Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. Dec, | Annual 


Maximum daily discharge..... 46 | 402 | 310 | 210_| 173 | 415 | 251 | 164 | 600 | 625 | 500 | 525 ]....... 

Mean monthly discharge, 1914.|.....]..-..|..2--]esse-|esesedeeses 89 38 | 134 | 101 93 24 80 
do 1915. 15 17 68 | 115 | 101 64 65 19 18 | 215 | 187 | 202 90 
do 1916. 20 | 102 65 57 | 109 | 232 | 170 92 45 26 | 162 62 95 

Minimum daily discharge...... 5 8 8 41 63 46 39 13 4 10 14 Li | Aaeeer 


ee a es 


Note—Stream occasionally freezes over at gauging station. 


72-—BRANDT CREEK—at mouth. Records available : Oct. 19, 1912, to Sept. 11, 1914—-station 
abandoned and new station above Young creek used. 


Jan. | Feb. |Mar. | Apr. | May | June | July | Aug. | Sept.) Oct. | Nov. Dec. | Annual 


Maximum daily discharge.....| 610 | 140 190 | 280 | 245 | 237 | 174 48 | 174 | 408 | 408 | 246 |....... 

Mean monthly discharge, 1912. |.....|\..2--|-e---|eosss|eceee feces [oe rs aires alee sc cliec acs 113 B38: her. tects 
do 1913. 16 25 26 85 | 124 } 115 51 10 34 47 | 105 55 58 
do 1914.} 81 3d 80 | 109 97 65 18 3 ial WPNINCal lo cctetell (onc ieee oscar ot eutro SOS 

Minimum daily discharg2... ..| 10 9 12 16 30 26 ai 5 6 8 14 LSP eit crcs 


De ee 


72d—BRANDT CREEK—above confluence of Young creek. Records available : June 1, 1913, 
to Dec. 31, 1916. 


rial Feb. | Mar | Apr. | May | June | July | Aug. | Sept. Oct. | Nov.} Dec. | Annual 


Maximum daily discharge..... 23-0/17-0 |100:0| 50-0] 42°0| 76-0} 54-0} 5:5 250° 0/220: 0/160-0}320°0)....... 

Mean monthly discharge, 1913.|.....}.----|s-e++ [reer e|ogeee 40°9| 25-5) 2-6 3-9] 19-3] 7-1] 3-O]...... ‘ 
do eS eG Boll he ocre ll fomeacsa | aici ons D420 12*08) VOALINO=6) (PSSs Olt cine] ernce «oe a) elon Note tatatelers 
do 1915. 8°8| 7-3 | 21-0] 19-0) 21-0} 4:5 2-4) 0-8 1-8] 43-0} 21-0}102-0} 21-0 
do 1916.| 4:1) 5:3 3-5| 3-7] 3:2; 19-8] 3-5) 0-6 0-5] 0-7] 53-0) 1°4) 8-3 

Minimum daily discharge...... 4-7) 1-34) O°8| 2-0} O-8| 1°2) 0-6) 0-3 0-3] O-1) 12) O82). 000.8 5 


Note—Jan. to April and Oct. to Dec., 1914. Gauge heights were not recorded frequently enough to enable 
estimates of mean discharges to be made. 


72e—HIXON CREEK —about one-half mile from the mouth. Records available : Nov., 1912, 
to July, 1914, station discontinued. 


Jan. | Feb. | Mar.} Apr. | May June | July | Aug. | Sept.| Oct. | Nov.| Dec. Annual 


Maximum daily discharge..... 750 | 185 | 185 | 650 | 675 | 525 | 344 | 142 167 | 661 |) 702,| 200 |... 6c. 

Mean imonthly discharge, 1912.|......|.+5--\«sse-fesee losenel ges lees cea aa | sag” 149 |" 69 |)". 2.3. 
do 1913.}| 67 53 67 | 105 | 246 | 273 | 178 | 90 60 | 104 | 166 85 124 
do 1914.1 173 | 64 | 114 | 202 | 199 | 155 |... .].....fee see fen se eferescleescelacenes : 

Minimum daily discharge. ....| 44 | 20 | 47 55 75 60 Ob ee 708 NSE) ests 40) 1S Te ere mer 


Note—Mean discharge for Sept., 1913, partly estimated ; gauge washed out. 


396 COMMISSION OF CONSERVATION 


72f—HIXON CREEK—about 1 mile above the confluence of Belknap creek. Records avail- 
able : April to Sept., 1914; July to Dec., 1915; May to Dec. 1916. 


Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. } Sept.} Oct. | Nov.| Dec. | Annual 
pee BF 


Maximum daily discharge...... 7 71 54 46 76 80 54 
Mean monthly discharge, ate aeratessif anbyoxevvillscele cel] eueusceuell otenetete 28 4 
OM Vey ee: Se TOLS S| ccicyerait ate rotor or ts tat tateharere alatemeterell eratenets 
° 1916 S 19 20 28 31 43 26 
Minimum daily discharge...... 2 2 4 10 10 10 4 


Note—During April, May and Sept., 1914, insufficient gauge readings were taken to enable estimates of mean 
monthly discharge to be made. 


72g—NORTON CREEK—at outlet of Norton lake. Records available : Oct., 1912, to Dec., 


1916. 

Jan. | Feb. Marl Apr. | May | June | July | Aug. | Sept.} Oct. | Nov.] Dec. | Annual 
Maximum daily discharge. .<..| 20:0] 50:0} 48-0] 43-0] 46:0] 22-0] 18-0] 12-0] 36-0] 85-0] 69-0] 32-0]....... 
Mean monthly discharge; 1912/1 tye msl a cyctee laters watt ieratee Seer che terete eee tay te cai | eee | eee Ee 15+ 51856) ooetes * 

do 1913.]| 2-5] 3-9] 2-9] 6-4] 19-0] 8-7] 3-8} 0-9! 7-0] 9-5) 23-8] 10-0] 8-2 

do LOT4A See 4-3] 13-2] 15°5] 61:6] 3-7] 1:1] 0-3] 8-2] 15-1] 19-4) 4-0} 13-3 

do 1915.| 9-Q; 9-0} 15-0} 16-0] 5-0} 2-0] O-8} O-2] 0-5] 17-1] 10-9] 138-2] 8-2 

: do 1916 3-5] 13-0] 10-4] 14-0} 22-0] 13-0] 10-0] 4-8) 2-4} 1-2) 5-6] 0-6) 8-4 
Minimum daily discharge...... 1G T2922 27 LO) 130) Os4iy Orde 02d). Onti= 0°70 lia 


72h—YOUNG CREEK—at mouth. Records available : Oct., 1912, to Dec., 1915. 


Jan. | Feb. | Mar.| Apr. | May | June } July | Aug. | Sept.} Oct. | Nov.} Dec. |} Annual 


Maximum daily discharge..... 44 53 110 } 190 63 92 | 55 14 |110 {170 130) |TS0N | Sees 

Mean monthly discharge, 1914.].....].....].....]..... 31 18 | 10 4 27 36 57 8 24 
do 1915.| 13 26 35 52 24 10 7 5 4 37 25 | 41 23 
do 1916.] 10 23 32 36 27 62°) 19 8 4 5 31} 10 22 

Minimum daily discharge...... 2:4] 4-2! 13 17 13 5 3:5) 2-4) 0-8) 0-4 2 Ox Gite corre 


Note—Owing to infrequency of gauge readings, means for certain months are omitted. 


73—MOYIE RIVER—at international boundary Drainage area, 590 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, near Kingsgate ; 25 yards north of international boundary. 
Records available—July, 1914, to Dec., 1915, March to Dec., 1916. 
Gauge—Vertical staff attached to the abutment of highway bridge ; read daily. 


Channel—Is straight for 200 feet above and below section ; flow is swift, over gravel and small 
boulders. Width of stream at measuring section, 44 to 97 feet. 

Discharge measurements—Are reliable and well define the rating curve.t 

Winter flow—The river, as a rule, does not freeze over, but ice conditions obtain from November 
to March. 


Accuracy—Results are considered to be within 15 per cent ; 1916, up to 4,500 sec.-ft. A, above 
4,500 sec.-ft. B. 


General—The Moyie river is an international stream. There are lumbering and mining interests. 
on the watershed. 


* Above gauging station, including a small area in the United States. 

tSome discharge measurements have been made at the bridge at Eastport, Idaho, which 
is about 100 yds. downstream from the Kingsgate bridge. As these measurements indicated. 
that water is lost in the stream bed between the two bridges, the lower station was abandoned. 


STREAM'FLOW DATA—B. C. TABLES 397 


DISCHARGE MEASUREMENTS 


ee 
Area of Mean Gange ; Area of Mean Gauge 2 
Date section | velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Aug. 23 104 1-78 0-80 186 1 
July 7 247 4-61 2-10 1,140 Nov. 24 89 2-42 0.89 215 
Aug. 1 122 2-40 0-80 333 1916 
Oct. 8 80 2-66 0-75 213 Feb. 21 82 1-10 Ice 902 
ere LS 83 2-72 0-80 225 June 15 686 10-90 7-00 7,510 
ass 97 1.89 1-10 183! | BIG) 706 11-26 7-20 7,950 
1915 tS als} 706 11-01 7-20 7,780 
Feb. 20 66 2-14 0-65 142 July 6 397 6-50 3-60 2,580 
April 21 370 6-42 3-40 2,370 24 200 3-75 1-68 749 
June 2 270 DLT 2-55 1,390 Aug. 13 118 2-45 0-90 288 
July 23 133 2-77 1.20 370 +e: 86 3-33 0-89 285 2 
pon 23 136 2-31 1-45 3141 || Sept. 17 92 1-91 0-63 1754 
Aug. 24 80 2.24 0-78 179 Oct. 9 84 1-56 0-50 1314 


1At United States bridge. 2?Ice measurement. * Wading measurement at different sections. * Measurement 
from downstream side of bridge. 


MONTHLY SUMMARIES 


eee Eee 
Disch ; z Run-off ; ; i Run-off 
ischarge in second-feet depth in Discharge in second-feet depthan 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
; 1914 
(S157, 0 polleo saben d laadoocol lacie coud Ion Oomaa Iam tics. July!.. 958 DASE Tin eR MIMD crocs dl (ako aac a 
LNW sola: OSoSord|o Golo dobd jee does) Oo UdO OSORIO cis Aug....} 304 129 189 0-32 0-37 
(SG)ehno-0lpo oo ubod jouogaced|uoud Good UD bacieg DOGO Orr Sept.... 243 105 | + 147 0-25 0-28 
“Ov. . o « elhee ote ddl |oeteoekon) foro Blo Groigie| forcsongto tio! (ica ica aia Oct: . 348 172 221 0-37 0-48 
LUD. so db d bereed|locele cold pO eg bo.ce| Iso cet Iaproricotdcs Nov... | 958 348 582 0-99 ihe ip 
ap | in ce dtac crete fal ellie: olteroie cheat areliote cue cbGie ie) Reunorere Dec.?.. . 451 S485) nase a | aot cos Ube eaten 
es arene FELIS ee ESV CREP OM gi Be 1016S TUR St oe eee eee 
Siena (USE We ievet vee ie [fetes wacte cian steys oreo fine a on sienenars Seer [ee TS Serie latices, eel] Groner eens 7 [e-keteketeeie ere 
Pema eels al lin shcieleesre [ic gt svere Shave] Sustsls ote te Pine eye eee « MOD one Wome ets: eas ete eh [kettatelaroksr ell iscaptetetray rus | elders tetcuelnte 
Mar.. 510 129 262 0.44 0-51 BY Oy raed ee ial (eee rel tes co earl boned ord [arora c wo c 
April 2,620 424 1,460 2-48 2-77 April 2,840 1,210 1,770 3-00 3-35 
May 2,430 1,600 1,850 3-14 3-61 May 5,360 2,110 3,050 5-17 5-96 
June 1,440 480 858 1-45 1-62 June 10,600 2,840 5,460 9-25 10.32 
July 710 223 40-4 0-69 0-79 July 3,640 500 1,550 2.-63 3-03 
Aug 348 142 214 0-36 0-41 Aug 472 170 290 0-49 0.56 
Sept... 187 117 147 0-25 0.28 Sept 335 130 177 0-30 0-33 
Wotin ox 223 156 181 0-31 0-36 Oct 130 95 109 0-18 0-21 
INOV:. +: 283 187 229 0-39 0-43 Nov 190 130 158 0-27 0-30 
Dees. ss. 304 180 219 0-37 Oe4Seel Ween. 110 110 110 0-19 0-22 
Period...} 2,620 117 582 0-99 11.21 Period..} 10,600 95 1,408 2-39 24. 28 


1For period July 7 to 31, max. on July 7, min. on July 31. 2¥For period Dec. 1 to 9, after which gauge heights 
were affected by ice. Affected by ice Jan. 1 to 7 and Jan. 26 to Feb. 16. ; 


74—-MURTLE RIVER—15 miles below lake Drainage area, about 400 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the Clearwater Trail crossing, 15 miles below Murtle lake, and about 50 miles 
by pack trail from the Canadian Northern Ry. at Raft River P.O. 

Records available—Gauge readings have been taken since September, 1914, which will be avail- 
able when the station is completely rated. 

Drainage area—Only part of the watershed of the Murtle river has been surveyed, and there 
are not enough data available to make a close estimate. 

Gauge—A Gurley automatic water gauge register was installed in November, 1915, but record 
was interrupted by accident and ice. Before November, 1915, a chain gauge was in use ; 


read from one to four times a week 


-Channel—The bed of the stream is composed of rocks and gravel, and is smooth and even. The 


current is swift. 
Discharge measurements—Rating curve is well defined at high stages. 


Winter flow—Ice conditions obtain from Nov. to Mar. In Jan., 1917, ice was 2 ft. thick. 
- Accuracy—Results should be fairly reliable for the period during which gauge was recording. 
The inaccessibility of this station makes accurate records difficult to obtain. 


398 . COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge - 
Date section velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 15 878 4.43 5-48 3,890 
Opt. welistlin. arcsec eeteil Coresrtetete.s 1-11 852 al 933 4.65 5-65 4,340 
1915 Bo wailed 996 4.82 5-90 4,810 
Aug. 8 507 Sei 3-822 1,610 als 1,050 5-10 6-13 5,350 
Nov. 20 297 2-2 2-83 650 coe shed 2) 1,186 5-40 6-58 6,400 
1916 Sept. 5 400 2-85 3-63 1,150 
June 4 Lot 4.18 5-05 3,250 Nov. 14 348 1-62 Ice 565 
ate 9 807 4.12 5-10 3,320 1917 
cea I 823 4.24 5-28 3,500 Feb. 1 200. 0-95 Ice 190 


1Old gauge; 3:10 on automatic gauge. * Automatic gauge datum. 


GAUGE HEIGHTS AND DISCHARGES 


During 1914 and 1915, the gauge readings were not taken frequently enough to permit the 
making of satisfactory estimates of monthly mean discharges. The following is a record of the 
gauge heights actually recorded and corresponding revised estimated discharges. 


Gaug? Dis- Gauge Dis- Gauge Dis- Gauge Dis- 
Date height | charge Date height | charge Date height | charge Date height | charge 
Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft. 
1914 1915 1915 1915 
Sept. , 2 3:10 825 Mar. 1 2:70 - 555 June 21 4-60 2,450 ||Seps. 2 3°25 950 
a) 3°10 825 ara 2°50 450 ire 22 4:65 2,530 a 3 3°22 920 
s) I4 3:10 825 es 8 2-50 450 S226 5:80 4,580 Se 6 3°17 885 
SS 3:30 990 come D: 2°60 500 ema. 5:75 4,480 ss 7 3°15 865 
smi) 3:30 990 ES L6 2:50 450 OF  Bi0) 4°55 2,375 aS 9 3°05 790 
Oct. 1 3:70 1,380 DRI 2-50 |} 450 |lJuly 1 4-45 2,230 nO 3°05 790 
SSPLO: 3°50 1,175 og) 2-50 450 Se 4 4°35 2,085 eee: 3:00 750 
eee 3-40 1,080 29 2-50 450 oe 5 4-30 2,015 BP a Hiss 3:00 750 
SoS. 3°45 1,130 Apr. 4 2-80 615 Alen 4 4°45 2,230 ee ales 2°98 740 
LOA) 3°40 1,080 at eae: 3:40 1,080 eis} 4°45 2,230 eS AMS} 2°95 715 
Nov. 7 3°35 1,035 cone Ly 3:50 75) LS 5:05 3,190 ES 2:90 680 
oe 4 3-25 950 cae S 3:60 1,275 ee Ee) 5-00 3,100 Sao 2-90 680 
aa LS 3°15 865 ae LD 3°65 1,330 ae 23 4°35 2,085 “24 2°85 650 
26 3°05 790 Ge OXY) 3:70 1,380 fod 4-30 2,015 eo 2°85 650 
“29 3°05 790 a eat 3°75 1,435 UO P15} 4°25 1,950 ae 529 2°80 615 
Dec. 4 3°05 790 ee PP 3:80 1,490 27, 4°25 1,950 30 2-80 615 
= 5 3:05 790 i BB 3-80 1,490 sn 628 4°25 1,950 Oct. 1 2°85 650 
PA, 3°15 865 Sig 3°85 1,550 £529 4:20 1,880 ae 2 2°85 650 
Oe 3°15 865 iO) 4:35 2,085 Aug. 2 4:00 io uf 7 2°75 585 
eK) {re BYatons May 1 4-25 1,950 se 3 4-00 La25: AY 8 2°75 585 
A 28 Ice ns dete os 9 5°15 3,355 Y 5 3°85 1,550 KS) 2-72 565 
ea? 5:55 4,095 s 6 3°85 1,550 Be asl 2-70 555 
1915 COS Ws 5:55 4,095 aD 7 3:80 1,490 aS 2°80 615 
an. 4 3°05 790 fe LG 5°55 4,095 Sr 8 3°80 1,490 rf 319 2°85 650 
ss 5 3:05 790 pen bee 5:50 4,000 SS Aan O 3°75 1,435 CURR, 2°95 715 
eee: 2°85 650 So vaks} 5:40 3,815 Be IPS 3°55 1,225 PPS) 2°95 715 
eal & 2-85 650 ED 4 5:75 4,480 Be IS} 3°65 1,330 rea 3°15 865 
Ste 2 2-85 650 Le 28 5:80 4,580 ee ANG 3°50 1,175 ey SIS} 3°15 865 
ee 2°85 650 coasts | 5:55 4,095 So mad? 3°55 1,225 Nov. 2 3°10 825 
a28 Ice 3 fairer June 1 5°55 4,095 20) 3°42 1,100 + 3 3°05 790 
Feb. 5 Ice ¥ 3 3 5:40 3,815 ate eA) 3°45 1,130 “s ve 3°05 790 
eS 6 Ice estche ee ok 5:35 3,725 Le PR 3°37 1,055 Y 8 3°05 790. 
yea} Ice ae Wee IP} 4°85 2,850 sv 24 3°40 1,080 9 3:00 750 
ae aie’ Ice Apt gs is 4-95 3,015 eh OYE 3°30 990 a ale! 2:95 715 
Yara Ice tee nan 4-80 2,765 er OKS3 3:32 1,010 SS sl'S e300 680 
Dp) Ice Mee a fr 16 4-85 2,850 Ve SW 3°30 990 et) 19) 2:84 640 
so 28 2°75 Seton oe es 4-70 2,605 ‘oul 3°28 975 “5720 2°83 635 
i 219 4°75 2,685 


MONTHLY SUMMARIES 


Pe a a 


Di * e Run-off . : i Run-off 
ischarge in second-feet Benth an Discharge in second-feet depths 
Month ; Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1916 
DUBS. oe Pe peuscie claw woo ais Geille ata e One| amen mens June 7,000 2,600 4,746 | 11-87 13-25 
Ait eae ike Sete al Petes: acl em ee Passe al kus lone sei July 5,680 3,100 4,046 | 10-12 11-66 
Aug sme et] ha tedavovs tered] stegev ahora oo aitksnisaevaLedetere [Tee knicckavetel | aia te tavonen tere Aug 2,930 1,350 2,016 5-04 5-81 
Poa) OL ere eee Ree Ree cE kc ts Coreen e Meroe ee CRO cheer tied Al ice nce rr 4 Septet vo ten.<loaas alleys ete oo ecgllon ukeep ona ltone Serves ceo eee 


1 Mean monthly discharge Sept. 1 to 9, 1,315 sec.-ft. 


STREAM FLOW DATA—B. C. TABLES 399 


75—NAHATLATCH RIVER—7 miles from mouth Drainage area, about 400 square miles, 


DESCRIPTION OF GAUGING STATION 


Location—Seven miles from mouth, below Douglas and Log creeks. Sec. 7, tp. 12, rge. 26, W. 


6th mer. 
Records available—Weekly records, Mar., 1912, to Apr., 1916 ; daily records May to Dec., 1916. 


Drainage area—The watershed is not well defined on existing maps, which, for this region, differ” 
considerably. The estimate may be somewhat low. 

Gauge—Standard vertical staff gauge, read weekly ; also, since April 27, 1916, auxiliary gauge, 
read daily, the readings being transferred to main gauge. 

Channel—At section, is straight, with an average depth at low water of 8 feet. Velocity low. 
Bed of river rocky and permanent. e 

Discharge measurements—Are made from cable car. 

Winter flow—Open conditions generally prevail throughout the winter, though partial ice condi- 
tions sometimes obtain, as in Jan. and Feb., 1916. 

Accuracy—The discharge estimates given below for days on which the gauge was read are re- 
vised figures. For 1916, the results are considered quite reliable. 


DISCHARGE MEASUREMENTS 
ee 


Area of Mean Gauge ‘i Area of Mean Gauge 
Date section velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1915 
RPUR CUE OIE Matapecess) sia sic] eve.e ss, e100 3-75 1,920 Feb. 15 262 1-10 3-40 290 
mle, BY 1) Selaaibe! operates 2-20 891 1916 
1913 April 19 414 3°60 3-10 1,490 
June 26 747 6-47 6-4 4,640 June 26 830 9-80 8-50 8,100 
July 4 627 5-09 4.95 3,196 Nov. 4 272 2-00 1.33 550 
2-9 2-65 273 1917 


Sept. 21 431 2. 
Jan. 11 220 1-36 0-41 299 


GAUGE HEIGHTS AND DISCHARGES 


Owing to the infrequency of gauge readings up to 1915 it was not deemed advisable to inter- 
polate discharges and give monthly summaries. The following is a record of the gauge heights 
and corresponding estimated discharges that are available. 


De ee eee ——— Sn a Gull es = oe 


1912 1913 1914 1915 

Gauge Dis- Gauge Dis- Gauge Dis- Gauge Dis- 

Date | height | charge Date | height | charge Date | height | charge Date | height | charge 
Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft, Feet | Sec.-ft. 
Asie San Rats Jan. 4 1:00 480 ||Jan. 4 2-60 1,140 |/Jan. 2 1-30 570 
ame poe aot Beet 20-85 420. | © oF |) 2-82 9807 Il {f 10,) 2940 510 
eS . ee ae “19 | 0:80 410 wee isrimed. 20 700 P17) 0200 440 
Feb. 27 | 0:95 460 “ 96] 0-85 420 “95 | 1-60 660 “ 931 0-70 330 
Mar. 4 | 0-75 - 400 ||Feb. 2] 0-65 360 ||Feb. 1 1-40 600 a SON en O265 360 
“ "41 | 0-65 360 SO a) 320 eS) mele 10 510 ||Feb. 7 | 0-70 380 
Saks} 0-65 260 GIG 1-10 510 oe alte} 0-90 440 iald 0-75 390 
ae 2D 0-50 320 es 0:75 390 ae 0-80 410 ai 0-70 380 
April 1] 1-45 610 ||/Mar. 2] 0°55 330 ||Mar. 1] 1-20 540 ‘* 28 | 0-80 410 
« gi] 41-70 700 “" 91 0-70 380 ees) | eto 510 ||Mar. 7 | 0-95 460 
eC! 2-00 820 <a G 0-75 390 weelo 1°95 800 gn le 1°05 490 
“91 | 2-40 | 1,020 RES. \ a 0:70 380 “ 221, 2-95 | 1,360 “ 91] 1-45 610 
pe 2s) 2°30 1,000 eo 0:65 360 eco 2°25 ° 950 Os) 2°55 1,100 
May 5 3°30 1,620 April 6 0-70 380 |jApril 5 2-60 1,140 April 4 6-15 4,400 
pa 12 5:70 3,900 i 13 1-90 780 see llZ 4°30 2,450 ok jie ta 3°75 1,980 
paso 5:50 3,650 AW 3°35 1,660 19 4:10 2,250 17 5-50 3,650 
“93 | 5-70 | 3,900 “ 96} 2-80 | 1,260 “ 96] 3-35 | 1,660 “94 | 4:50 | 2,650 
June 2 4-10 2,250 ||May 4 1-90 780 ||May 3 6-30 4,600 ||May 2 3-50 1,780 
eet 9 6-40 4,750 oz 5-10 3,200 a 10 5°50 3,650 Be yt!) 7-20 5,850 
aa, 16 4-50 2,650 no als} 4-00 2,200 ll Wf 6-00 4,250 So t6 4-25 2,400 
“23 | 6:25 4,550 E25) 6270 5,150 ee 22g s 50 6,300 $923) jin 4°80 2,900 
ee dO 4-40 2,550 ||June 1 8-00 7,100 ‘24 8-20 7,500 ** 30 4°45 2,600 
July 7] 3-80 | 2,020 “" g | 7-75 | 6,700 “ 30] 4:70 | 2,800 |/June 6] 6-50 | 4,850 
hen 14 4-55 2,670 aml: 6-30 4,600 |jJune 6 5:20 3,350 ceils 5-00 3,100 
penis | 4-55 | 2,670 #5099) 590) | 4,100 ‘13 | 6:80 | 5,300 “ 90 | 4-20 | .2,350 
“91 4-35 | 2/500 “ 96] 6-20 | 4,500 “ 20 |. 7-00 | 5,550 “ 271 3:95 | 2,150 
pecs |) 3775 1,980 “99 | 6:80 | 5,300 “97 | 6:40 | 4,750 |jJuly 4] 5-80 | 4,000 
pares. | 3°20 1,540 ||July 4} 5-00 3,100 ||July 4] 8-20 7,500 Ee aUY|| OG 1,940 
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GAUGE HEIGHT AND DISCHARGES—Continued 


1912 1913 1914 1915 a 
Gauge Dis- Gauge Dis- Gauge Dis- Gauge Dis- + 
Date height. | charge Date height | charge Date height | charge Date height | charge 
Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft. Feet | Sec.-ft. 
Aug. 4 3°55 1,820 ||July 6 5:40 3,550 |iJuly 11 7:00 5,550 |lJuly 18 3°30 1,620 
oe ai 3°45 1,740 GOT ANS} -85 2,950 6:10 4,350 DS) 4-00 2,200 
se AS IE 4°35 2,500 eee) 6:30 4,600 aD 6 4-30 2,450 Aug. 1 4-20 2,350 
hes 3:65 1,900 ier 4 FLAS) 5+25 3,400 Aug. 2 3°95 2,150 % 8 3:20 1,540 
$71.425 SD as) 1,980 AIS. mee, 4-80 2,900 bs 9 3°20 1,540 Saaeto 3°35 1,660 
Sept. 1 2:20 920 BS l® 3°90 2,100 eG? 3°80 2,020 ee 3°90 2,100 
et 8 2-30 970 SE LT, 3:15 1,560 TEE BB} 3:20 1,540 8) 3:05 1,430 
ae lis 2°55 1,100 4 3°85 2,060 we 8X0) 3:00 1,400 Sept. 5 2°75 1,230 
22 2-10 870 Se ns 3°35 1,660 Sept. 6 2-10 870 ee 2 1-50 630 
‘SoE29 1-60 660 Sept. 7 4-70 2,800 3 1-80 740 HES SE) 1-60 660 
Oct. 6 2°00 820 3:50 1,780 “20 3:20 1,540 Sia26 1-50 630 
“13 | G40 600 Ss Mead: 2:65 1,170 ye 3:00 1,400 Oct. 3 1:95 800 
ne 20 2-10 870 Je ONE 2-20 920 Oct. 4 2:45 1,050 ce AKG) 0:90 440 
ete od: 1-80 740 Oct. 4 1-90 780 pn LE 2:20 920 en ye 1-00 480 | 
Nov. 3 1-40 600 MIS 4:75 2,850 nel S 6-40 4,750 ey: 3°45 1,740 
SLO 1-40 600 ene ai Ko) 2°75 1,230 Po OES 3°20 1,540 ie tod 4-00 2,200 
eA ales 2-20 920 CoN: 2°85 1,300 Nov. 1 6:00 4,250 Nov. 7 SoD 1,660 
OX 2-80 1,260 Nov. 2 1-80 740 "g 8 3:90 2,100 oe wes: 1-55 640 i 
28 2-20 920 oh 2-25 950 FONE 3-00 1,400 eat 1-70 700 
Dec. 1 1-90 780 onG 2-60 1,140 oy 3329, 2:60 1,140 os 3) 1-40 600 
tf 1-50 630 OB 1:90 780 2S 3:80 2,020 Dec. 5 1-50 630 
pee 1°30 570 ee AD) 2:20 920 Dec. 6 2:40 1,020 a ab 1-30 570 
2D 1:15 520 Dec. 7 1-70 704 SS 1-60 660 oa 9 1-00 480 
8) 1°25 550 ka: 1°40 600 eae 20), 1°60 660 OS 1:05 490 
aaoT 1:30 570 ht ONS 1-50 630 
“S28 1-20 540 
1916 
Jan. 2 0-8 410 Feb. 6 Ice a fevalie Mar. 4 2°6 1,140 April 2 2-5 1,03) 
es 9 0:8 410 OO ales Ice Ahi Se yee eilp 5:4 3,550 = 3°3 1,629 
he al Ice estore ELS. 3:3 1,620 an) 2°7 1,200 oe) BG 3°4 1,700 
Me 44 Ice S ehets Pe Pia} 2-2: 920 ed 2:5 1,080 Selo 3-1 1,470 
ames 2-6 1,140 
e 


" “if ote-—From April 27, daily readings were taken and interpolations were made to estimate the mean flow for _ 
pril. ; 


MONTHLY SUMMARIES 


. : es Run-off ; ; c Run-oft 
Deen eer depth in 3 tg Discharge im second-feet — sae as ae 
Month Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1916 
1,080 1,550 3-87 4.32 
1,860 3,330 8-32 9.59 
3,650 6,240 | 15-60 17-40 
2,900 4,550 | 11-37 13-20 
1,620 2,800 7-00 8-07 
700 1,170 2.92 3-26 
410 540 1-35 1.55 
380 450 1-12 1-25 
270 340 0-85 0-98 
270 2,330 5-82 59 - 62 
76—NAHATLATCH RIVER—below lakes Drainage area, 300 square miles 
a 


DESCRIPTION OF GAUGING STATION 


Location—200 yards below lowest lake; in sec. 14, tp. 12, rge. 27, W. 6th mer. 

Records available—Feb. 26, 1912, to Dec. 31, 1916. 

Drainage area—The watershed is not well defined on existing maps, which differ eonsiderably. 
The actual drainage area may be more than 300 sq. miles. 

Gauge—Standard chain gauge, replaced on April 18, 1916, by vertical staff in two sections; read 
weekly. 

Channel—Is straight at measuring section; bed, rock and boulders. Velocities are fairly high. 

Discharge measurements—Are made from cable car and rating curve is well defined. 

Winter flow—Open conditions prevail throughout the winter. 

Accuracy—Since the installation of the vertical staff gauge results should be quite reliable. The 
accuracy of the earlier records was somewhat impaired by the stretching of the chain gauge. 
The weekly readings do not enable satisfactory monthly summaries to be prepared. 


\ 


x 


STREAM FLOW DATA—-B. C. TABLES 


DISCHARGE MEASUREMENTS 


401 


_ i Area of Mean Gauge P Area of Mean Gauge ; 
4 Date section velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1914 
Feb. 25 256 1-6 3-45 417 May 20 793 4.35 8.55 3,452 
July 18 530 3-6 6-58 1,930 wae) 627 3-60 6-70 2,255 
Nov. 28 381 2-1. 4.75 817 1916 
/ 1913 April 18 431 2-93 5-50 1,265 
June 26 764 5-0 8-1 3,659 June 27 1,050 6-59 10-60 6,920 
Sept. 21 437 2°37 5-1 1,086 NONE 300 1-50 38-75 449 
191 
Jan. 10 238 0-97 -00 230 


GAUGE HEIGHTS AND DISCHARGES 


Owing to the infrequency of gauge readings it was not deemed advisable to prepare monthly 
The following is a record of the gauge heights actually 


summaries by interpolating discharges. 
recorded and corresponding discharges. 


1912 | 1913 

Gauge Dis- Gauge Dis- 
ma Date height | charge Date height | charge 

! aR Feet Sec.-ft Feet Sec.-ft 
: TBNG es Jan. 4 3°45 412 
‘ roan nee ee Bal 3°55 BY/Tl 
‘ ss os ce 19 3°35 377 
3°45 415 oO 3°55 447 
3°25 380 Feb. 2 3°35 377 
3°20 ‘375 Me 9 3-25 345 
3°20 375 ana LO: 3°80 535 
3-10 365 eco 3°50 430 
3°95 520 Mar. 2 3°30 360 
4-10 560 i 9 3°35 377 
4-40 660 pee G 3:40 395 
4-80 830 DB: 3°30 360 
4-70 785 ered!) 3-30 360 
5:60 1,270 April 6 3°30 360 
7:80 2,815 BEN 515) 4-30 730 
7-40 2,415 Pie) 5:70 1,465 
7:80 2,815 yh Pe 5:10 1,115 
6-40 1,800 May 4 4-30 730 
8:70 3,490 See aed, 7:25 2,760 
6-95 2,295 VOTES Tio ase )s9 1,627 
6-60 1.940 ae 2D 8-35 3,945 
5:70 1,330 June 1 9-40 5,120 
6-30 1,730 sy 8 9-30 5,000 
7-20 2,370 CH Vath. 8:15 3,725 
6-70 2,010 me oo 7:90 3,450 
6-70 2,010 i DXG} 8-30 3,890 
6-60 1,940 29 8:60 4,220 
5:75 1,360 July 6 7°75 3,285 
6°15 1,625 ls} 7:20 2,710 
5:95 1,490 AY 8:60 4,220 
6-90 2,155 ae 2 7-60 3,120 
6-00 1,525 Aug. 2 7°10 2,610 
6:40 1,800 me AG) 6-30 1,880 
4-70 785 a atlig 5:40 1,280 
4-80 830 fF 24 6:30 1,880 
5+ 25 1,060 Sept. 7 7:10 2,610 
4-50 700 Se A: 5:90 1,595 
4-10 560 Va eal! 5:10 1,115 
4-55 720 Man Darl 4°60 865 
3-90 510 Oct. 5 4°35 752 
4-65 760 ee 7-00 2,510 
4-30 625 pee 5:10 1,115 
3-90 510 ea) 5:20 1,170 
4-00 535 Nov. 2 4-50 710 
4-70 785 ne 9 4°30 730 
5°15 1,010 pat oad 5:00 1,160 
4-75 805 bees 4-30 730 
4-45 680 a 30 4-80 960 
4:10 560 Dec. 7 4-20 690 
3-55 430 rae 14 4-00 610 
3-70 460 Rano 3-90 570 
4-00 535 28 3°80 535 


1914 1915 
Gauge Dis- Gauge Dis- 
Date height | charge Date height | charge 
Feet Sec.-ft. Feet Sec.-ft, 
Jan. 4 4-76 940 |\Jan. 2 3-70 420 
<3 asl 4-86 990 aD) 3:60 380 
ey les} 4:26 714 SRO. 3°50 350 
ieee) 3°86 556 oS 3-30 290 
Feb. 1 3:84 549 oO. 3-30 290 
ns 3°74 514 ||Feb. 7 3-20 270 
Go aii Hs 3°54 444 eo 3-30 290 
iy MPR 3: 4 409 ae 3:30 290 
Mar. 1 3:67 489 DS 3-30 290 
ee 8 3-52 437 ||Mar. 7 3°40 320 
Woon ths 4-42 784 Sa 3:60 380 
eee, 5:27 1,208 oo Sal 4-60 780 
oO) 4-57 851 ees 5-00 1,000 
April 5 4-79 955 ||April 4 8-30 3,700 
at 6:59 2,131 eee Al 5-90 1,530 
CO an ts) 6-19 1,797 oe leg 7-50 2,900 
eG 5:59 1,394 ea: 6-60 2,050 
May 3 8:46 4,066 May 3 5:70 1,400 
TKS) 7-41 2,920 Koay o 8-70 4,200 
LT 8-56 4,176 rae 16 6:40 1,900 
ase 8-50 4,110 eS EPR} 7-00 2,400 
oe: 9-90 5,760 © Bio) 6:70 2,100 
“29 6-80 2,320 ||June 6 8-40 3,800 
ae oO 6:70 2,230 oe es} 7:00 2,400 
June 6 7:30 2,810 me 20) 6:50 1,950 
CoN} 8-50 4,110 ap Ee 6-20 1,750 
20 8-20 3,780 July 4 8-00 3,400 
eee Y/ 8:40 4,000 Ppp 5-80 1,460 
July 4 ! 10:00 5,900 ee LS 5:60 1,330 
OE eis 8:90 4,550 25. 6:30 1,800 
reel) 8-30 3,890 Aug. 1] 6-50 1,950 
hn 97433 6-50 2,050 ae 8 5-60 1,330 
Aug. 2 6:00 1,660 me alt} 6-80 2,200 
f3 9 5:50 1,340 oy ee 6-30 1,800 
alo 6:10 1,730 sa 29 5-50 1,260 
eas} 5-60 1,400 Sept. 5 5:20 1,100 
we FBO) 5:50 1,340 eat 4-10 570 
Sept. 6 4-50 820 rhein K) 4:10 570 
es 4-20 690 Sas 826. 3:90 490 
“p20 6-00 1,660 Oct. 3 4-40 700 
ae 5-60 1,400 LO 3:40 320 
Oct. 4 4°95 1,035 ay NG) 3-40 320 
2 iil 4-60 865 oe 24 5:80 1,460 
Sie LS 8:50 4,110 ae ol 6-20 1,750 
co EO: 5-50 1,340 Nov. 7 4-60 780 
Nov. 1 8°15 nes) “14 2-90 20) 
oY 8 6:10 1,730 ed 3°40 320 
PLD 5:30 1,225 28 3-30 290 
OY) 5-00 1,160 Dec. 5 3°60 380 | 
a 28 6:00 1,660 ee BZ 3°50 350 
Dec. 6 4:90 1,010 ks) 3°40 320 
els 4-10 650 42 EPXG) 3°50 350 
oO 4-10 650 
es 626 3°90 570 


402 COMMISSION OF CONSERVATION 


GAUGE HEIGHTS AND DISCHARGES—Continued 


1916 
Gauge Dis- Gauge Dis- Gauge Dis- Gauge Dis- 
Date | height | charge Date | height | charge Date | height | charge Date | height | charge 

Feet Sec.-ft Feet Sec.-ft Feet | Sec.-ft Feet Sec.-ft 
Jan. 2 3:30 290 ‘Apres, 4-90 940 July 2 9-20 4,850 Oct. 8 3°50 350 
a 91 3-30 290 wy 9 5=60 1,330 on 9-40 5,150 oO) is) 3°75 435 
a6 3+ 20 270 Oe IGG) 5:70 1,400 16 8-50 3,950 aoe 3:60 380 
ee 3:19 250 ; 18 +50 1,260 so 23) 8-40 3,800 Nov. 4 3°75 435 
Lesa) 3°20 270 ee PB 4-90 940 =e 930) 7+30 2,700 [oes l2 3°50 350 
Feb. 6 3:00 220 ae a9) 6:50 1,950 Aug. 6 7°45 2,850 els) 3:20 270 
alo 3°10 250 May 7 8°15 3,550 tee ai} 7-40 2,800 as 453 3:20 270 
rs te 5-70 1,400 ee: 3 5°85 1,500 OO O78) 5:70 1,400 Dec 2 3°25 280 
pay 4a) 4-30 650 Lee At 7-50 2,900 Se 6:70 2,100 9 3°15 260 
Mar. 4 4-60 780 tert) 8°35 3,750 Sept. 3 6:00 1,600 eG 3-00 220 
ote LD 7-60 3,000 June 4 9-35 5,080 ae 5:05 1,020 Je eB} 2°95 210 
Lo oats) 5*10 1,050 ie Past 7:95 3,350 ak 7 4°55 760 eco 2-80 180 

26 5-00 1,000 ** 18 | 12:50 10,400 “24 4-80 890 

“* 25 | 10-40 6,650 e830) 4-20 610 


“ 97 | 10-60 | 6,950 


77—NANAIMO RIVER—6 miles from mouth Drainage area, 250 square miles 
DESCRIPTION OF GAUGING STATION 


Location—6 miles from mouth ; 800 feet upstream from Canadian Collieries Ry. bridge ; 8 miles 
from Ladysmith. 

Records available—Feb. 11, 1913, to Dec. 31, 1916. 

Co-operation—Provincial Water Rights Branch established station ‘in 1913. 

Gauge—12-foot wooden staff nailed to tree, left bank, 25 feet upstream from section ; read daily. 

Channel—Straight for 200 feet on each side of section ; even, gravel bed, good control 400 feet 
downstream. 

Discharge measurements—Well define rating curve except at highest stages. 

Winter flow—Open all winter. 

Accuracy—B up to discharge of 3,000 sec.-ft. ; C above discharge of 3,000 sec.-ft. Monthly 
summary given below for 1913 embodies revisions based on later measurements. See NOTE 
page 309. 

DISCHARGE MEASUREMENTS 


Area of Mean Gauge C Area of Mean Gauge : 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 | Aug. 10 139 0-67 0-80 93 
Dec. 29 372 2-88 2-75 1,070 1915 
1913 Mar. 25 467 3-40 3.27 1,620 
Feb. 11 266 1-88 2-04 498 Sept. 1 78 0-46 0-40 35-6 
Sept. 27 157 0-98 1-17 154 Dec. 11 556 4.64 4-01 2,580 
Dec. 8 436 4.00 3-35 1,736 1916 
eelLS 583 4-88 4.25 2,852 Mar. 29 472 3-88 3.45 1,830 
1914 Nov. 3 586 5-96 4.44 3,490 
July 8 240 ie 2 1-60 317 


MONTHLY SUMMARIES 


eo eS SS EE ee oe 


: ‘ = Run-off . ‘ is Run-off 

Discharge in second-feet denthin Discharge in second-feet depth if 

Month ’ Per |incheson || Month Per |incheson 

Max. Min. | Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 

1913 : 1914 

NET, sehen leraioipaciGicko! Maa orton pbioncicbrl facuhc.cel oro Oo Jan....{ 25,300 770 3,840 | 15-36 17-71 
WO eres cote ctetaee tore Mista racere fall eves csattirerei| te etenare axel suavorascePeneyr Feb.... 4,980 570 1,240 4.96 5-16 
Mar 1,500 635 912 3-65 4.20 Mar....| 8,320 980 2,520 | 10-08 11-62 
April 2,755 770 1,496 5-98 6.67 April... 6,510 980 2,430 9.72 10-84 
May 2,370 790 1,444 5:78 6-66 May... 1,650 690 1,070 4.28 4.93 
June 1,745 750 1,009 4.04 4.50 June... 840 500 650 2-60 2-90 
ULV aie « 1,050 265 622 2.49 2-87 RAUULY ies 485 130 265 1-06 1-22 
Aug 260 106 173 0-69 0-79 Augie 130 70 95 0-38 0.44 
Sept 1,825 95 549 2-20 2-45 Sept.... 1,220 68 335 1-34 1-50 
Oct 5,525 335 937 3-75 4.33 Oct....}| 11,600 360 3,290 | 13-16 15-16 
Nov 11,420 390 3,373 | 13-49 15-07 Nov....| 10,650 880 4,390 | 17-56 19-60 
Dec 3,670 650 1,657 6-63 7-63 Dec....| 3,140 330 740 2-96 3-41 
Period...} 11,420 95 1,217 4.87 55-17 Year. ..! 25,300 68 1,739 6-96 | 94.49 


STREAM FLOW DATA—B. C. TABLES. 403 


MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off | Discharge in second-feet Run-off 

depth in pe ee Se ee eee eee GSD tID In 

Month Fi Per | inches on || Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 

mile area mile area 
1vld 1916 
JS Bae 4,750 420 1,410 5- 64 6-50 JAD IH. 6 1,250 297 602 2 41 2 78 
Heb... 2,390 810 1,420 5-68 5-90 Feb... .} 13,100 425 2,570 | 10:28 11-09 
Mar 6,070 750 1,740 6-96 8-02 Mar.... 7,400 1,010 3,050 | 12-20 14:07 
April 9,660 460 1,795 7-18 8-01 April... 3,050 1,180 }- 1,900 7-60 8-48 
May 840 395 573 2-29 2-64 May... 3,340 1,010 1,940 7:76 8-95 
June 485 140 269 1-08 1.21 June... 2,990 1,060 1,520 6-08 6-78 
July 140 81 108 0-43 0.49 Inuilyeee 1,240 475 790 3-16 3-64 
Aug 80 57 66 0-26 0-30 ANIgenes 450 136 250 1-00 1-15 
Sept 65 55 59 0.24 0-27 Sept.... 130 62 86 0 34 0:38 
Wctie: .. 9,330 60 1,700 6-80 7-83 Oste: 2,300 47 153 0-61 0-70 
Nov 5,430 530 1,680 6-72 7-50 Nov... 3,910 267 1,080 4-32 4-82 
DCC. «es: . 8,510 985 3,070 | 12-28 14.16 Dec.... 2,160 352 730 2-92 3-37 
Year 9,660 55 1,157 | 4.63 62.83 Year...! 138,100 47 1,220 4-88 66-21 
78—_NECHAKO RIVER—near Vanderhoof Drainage area, about 9,500 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At ferry crossing, about half-mile from Vanderhoof. 

Records avatlable—July 21 to Nov. 8, 1915. 

Gauge—Chain gauge on right bank of river, about 25 yards above ferry landing ; read daily. 

Channel—Permanent channel of even cross-section ; straight for 1,000 feet above and below sec- 
tion. 

Discharge measurements—Are made from a canoe anchored to a tag-line, 50 feet above the ferry. 

Winter flow—The river is usually frozen from early in November until April ; frazil and anchor 
ice affect the flow in early winter. 

Accuracy—The section is good, and the meterings are well distributed. Results should be with- 
in 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge . 
Date section velocity Ecicht Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 1916! 
July 22 4,050 3-30 5-70 13,400 Jame Lal erotrace | oetelers oketens -0-70 2,905 2 
Aug. 25 2,730 2-77 2-60 7,580 Mar. LS. Werstees octeta colette 0-20 2,130 2 
Sept. 22 2,070 2-63 1-00 5,580 IO WAT Wig o Ao on ovals aocod dae 0-02 4,710 
Oct. 20 1,600 2-43 -0-1 3,890 i EP Oe ae cin potalloa.oeu bite 3-80 11,050 
PAVE ONE codec: 4) toi od Sos 4-50 12,870 
COTE ZO aerate clots wile slaeceusteels 3-50 10,640 


1 From “‘ Miscellaneous Meter Measurements,” Water Resources Paper No. 21, p. 356. 2 Ice. 


MONTHLY SUMMARIES 


Discharge in second-feet pO oa Discharge in second-feet dapthin 
Month Per |inches on |} Month ‘ Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean } square | drainage 
mile area mile area 
1915 

EG. ohh eee wie cell ee De a a) eeeorce ts Aug 41,570 7,050 9,110 0-96 [ 1-11 

err fe ia acdc hain lio cris arceScm i eiet eneconese | Roo Coxe, Sept | 7,050 4,780 | 5,830 | 0-61 | 0-68 

eC etre eliactlot vais a lisierste os el areim + slleare nod mites Oct... 4,780 3,740 4,120 0-43 0-50 


79—NECHAKO RIVER—near Fort Fraser Drainage area, about 6,150 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the Grand Trunk Pacific Ry. bridge, about half-mile west of Fort Fraser townsite. 


Records available—June 16 to Dec. 10, 1915. 
Gauge—Vertical staff nailed to a timber pile on the left bank of river, about 75 feet above the rail- 


way bridge; read daily in the open season, and semi-weekly in the frozen season. 


f 


404 COMMISSION OF CONSERVATION 


Channel—Straight above and below section; divided into sections by the bridge piers. There 
is a possibility of shift in the section due to current action around the piers of the bridge. 

Discharge measurements—Are made from the bridge. 

Winter flow—The river is usually frozen from mid-November until middle of April. During 
early winter, the flow is affected by anchor and frazil ice. 

Accuracy—The station is newly established, but the conditions for meterings are good. The 
results should be within 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge F Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq.feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 1 
June 17 6,210 Mowys 8-64 14,730 2-30 4,630 
July 18 5,480 2-18 7-10 11,920 6-30 8,610 
Aug. 26 3,950 1-67 4.20 6,610 6-55 10,500 
Sept. 23 3,180 1-40 2-68 4,440 5-50 9,150 
1 From ‘‘Miscellaneous Meter Measurements,’ Water Resources Paper, No. 21, p. 356. 
MONTHLY SUMMARIES 
a Nd Ls gk a ee cma A NR Oh 
: : a Run-off ‘ . nt Run-off 
Discharge in second-feet depth ia Discharge in second-feet denthud 
Month Per |incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
td fina Tk id eae ee a A De a el ad es At 1915 
July. | A ae iene eon nc ie ons teeta ceye July...{ 13,100 |. 10,620 | 11,700 1-90 2-19 
Ae: betel yee ls Same ath \enegateu ee tek bei tetens frill elehieye abe seers Aug....| 10,450 6,300 8,120 1-32 1-52 
DOD beers ral se citiels tierailie Invert et stared 'o aketerec eye dei [elisha stay eeall oss veuer ste toc Sept.... 6,150 3,940 5,040 0-82 0-92 
OGb ee Ee Seeds ae, chee |i abe etetcae ltarerererene ile eoamter stems Octis 4) 73,880 3,000 3,330 0.54 0-62 
INP ON sec art 3] Niners chcesial MAES creel Paenancenceenal Pho cates tre tides oteraec Nov....} 3,810 3,110 3,300 0-54 0-60 
DOC ae ane wy scalie acer aks te'| gosta vetoes | legses cher oneil akenatameyte Veron DGG 2c) | tae soe hil a oleae elena || giorana sca ers | eae tele getete | teat nena 
Period ers sl. storeys ds ae eee CRAG cle ec nitte P lela aeons, sued eretmnehazene Period..! 13,100 3,000 6,298 1-02 5-85 
1 Ice conditions obtained after Dec. 11. 
80—NICOLA RIVER—at mouth Drainage area, 2,650 square miles — 
ee ee ee 


DESCRIPTION OF GAUGING STATION 

Location—200 yards from mouth, on upstream side of highway bridge ; in sec. 12, tp. 17, rge. 
25, W. 6th mer. 

Records available—Aug. 1 to Nov. 30, 1911 ; April 5 to Dec. 21, 1912 ; May 9 to Dec. 11, 1913 5 
April 1 to Sept. 30, 1914 ; April 1 to Nov. 15, 1915; April 1 to Dec. 31, 1916. ; 

Gauge—Inclined staff gauge; read three times a week. 

Channel—Is straight at measuring section ; velocity high ; bed of stream, rocks and gravel ; one 
channel at all stages. During high water on the Thompson river the control is affected at 
the measuring section, but not at the gauge. 

Discharge measurements—Are made from bridge at all stages. None was made in 1915. 

Winter flow—Ice conditions usually exist during January, February and March. 

Accuracy—C., 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge . 
ee section | velocity | height | Discharge || Date section | velocity | height | Discharge 
rang Sq. feet |Ft. per sec. Feet Sec.-feet : Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 
Aug. 8 244 3-3 2-65 816 May 9 490 5-44 5-49 2,586 
Sept. 15 151 2-5 1-78 386 June 7 778 5-34 6-65 4,159 
Oct. 24 116 1.5 1-30 176 Aug. 12 194 2-11 2.50 410 
1912 1914 
Mar. 29 127 1.9 2-00 242 May 23 801 8-06 7-60 6,456 
May 3 348 4.6 4.40 1,600 July 31 197 2-40 2-42 468 
27 658 6-1 6-60 3,990 1916 
July 3 399 3-2 4.20 1,298 July 11 642 4-70 5-95 3,085 
20 260 2-6 3:10 667 || Sept. 2 192 1-65 2-50 318 
Aug. 10 167 1-9 2.25 321 |) Nov. 14 139 TET 1.58 163 


(yea M EDOM DA TA—Ba CG TABLES 405 


MONTHLY SUMMARIES 


\ 
5 Di in second-f Run-off ; ; sy Run-off 
a scharge in second-feet depen Discharge in second-feet devin 
Month ) Per |incheson || Month Per | inches on 
Max. Min. Mean square | drainage Max. Min. | Mean | square | drainage 
. mile area mile area 
’ 1911 1912 
April.... | mmet tae Pl aistelereters laborer snes, isl iactotonl cliches all) Apriliee 1,000 430 673 0-25 0-24 
DASE tee le |e sehpoisre lieved cnt le ai cate viiecice concn May...| 4,630 1,200 3,319 1.25 1.44 
TESS. oo clléis 5 Geta DS SOR Et i ei aemne® (Ota | eR June... 3,230 1,060 2,326 0-88 0-98 
Bet gremen ameter es tee cal Meise ics Lz tiers ods Suctc ene July 1,360 390 799 0-30 0-35 
AUS C a. . 815 346 545 0-20 0-23 Aug 660 300 391 0-15 0-17 
Sept..... 422 220 335 0-13 0-14 Bev biter loprerstensats [tary cet |letersar ate. | ny a | Retin 
Gb. 6.0. 290 175 200 0-08 0-09 Oct 360 195 244 0-09 0-10 
Nov.!... 400 155 227 0-09 0-09 Nov 430 215 306 0-11 0-12 
TOMLo o dinll lola deel oan bean [ee ai a mera Dec. 330 155 226 0-09 0-07 
1913 1914 
Marre Petes wanilic uiewdleaiaesliccueccad April 3,570 575 2,333 0-88 1-0 
May 4... 5,375 2,380 3,484 1-31 0-9 May 7,740 3,570 5,664 2-14 2-4 
SJune,... 5,375 2,576 3,619 1-36 1.52 June 5,345 2,270 3,385 1-28 1.4 
July.... 2,423 730 1,302 0-49 0-57 July 2,270 430 1,216 0-46 0-5 
oie 700 180 402 0-15 0-17 Aug 335 115 205 0-08 0-09 
1,965 180 603 0-23 0-25 Sept 240 100 162 0-06 0-07 
725 180 444 0-17 0-19 Oct.6 240 2108 sea oe Ree ee eee 
544 356 439 0-17 0-18 Nov.¢ 1,220 SSO! | Neue creas eseapety te eee ae eae 
337 145 220 0-08 0-03 DD GOt% teint aaleiels Hecate SOs Itee ane a I oe) a | ea 
1915 1916 
April.... 3,300 1,400 1,980 0-75 0-84 April... 3,060 1,000 1,650 0-62 0-69 
May.... 3,010 1,600 2,200 0-83 0-96 May... 6,69:0 3,200 4,800 1-81 2-09 
June.... 2,010 1,060 1,506 0-57 0-64 June... 8,060 4,570 5,680 2-14 2-39 
Bye). 1,160 660 841 0-32 0-37 July. 4,740 1,270 2,500 0-94 1-08 
3 720 215 374 0-14 0-16 Aug.... 1,200 400 700 O- 0. 
230 195 2138 0-08 0-09 Sept.... 380 240 280 O- O- 
Beeman etenies: Bayete) |isWoletalreycr ers tleseiic’ «cic sire: ¥ess' 3) sllevelia «-«lekhvehve s Octane. 335 170 250 O- O- 
eee etefate <)> |fenesias\ cl oe'vei lls) ote) svers isc {leisl s\s'e ons [ies attciaren Nove 200 150 170 O- O- 
Rete Vet Hela si's}| eien''al Si.o1 shoe {RV ois «: savas | sere co: ee] enerd.crc ale oe Decwre 140 *110 125 0- QO- 
3,300 195 1,185 0-45 3-06 Period.. 8,060 110 1,673 O- 6- 


_ 1 Partial ice conditions, mean discharge possibly high. 2 For period Apr. 5 to 30. . §Dec.1t021. 4 May 9 to 31. 
tDec. 1 to 11. 6 Gauge readings not numerous enough to permit estimate of mean discharge. 


81—NICOLA RIVER—at Merritt Drainage area, 1,500 square miles 
_—__ NN 


4 


DESCRIPTION OF GAUGING STATION 


Location—At Merritt, on upstream side of highway bridge immediately below mouth of Cold- 
water river. 

Records available—June 16, 1911, to Dec. 31, 1914; April 1 to Sept. 30, 1915. Station discon- 
tinued. 

Gauge—Standard vertical staff gauge ; read three times a week. 

Channel—The bed is gravelly and the flow is in two channels during high water. 

Discharge measuremenis—Are made by cable suspension from the bridge. 

Winter flow—Open conditions usually prevail throughout the year. 

Accuracy—C. Each year’s results are independent of other years on account of shifting channel, 
which impairs accuracy. 


1 Partial ice conditions. 


DISCHARGE MEASUREMENTS 
f 
ee —————————EE——EE 
Area of Mean Gauge 3 Area of Mean Gauge F 
_ Date eet Salocity heekt Discharge Date section velocity height Discharge 
19 Sq. feet |Ft. per sec. Feet Sec.-feet fond Sq. feet |Ft. per sec. Feet Sec.-feet 
11 

| July i 262 D7, 6-24 715 May 3 537 4-65 7-53 2,500 

Aug. 9 308 1-6 5-50 308 (5525 649 4.51 7-80 2,926 
| Sept. 18 180 ae) 5-27 253 July 8 306 3.45 6-07 750 
| Oct. 27 153 0-5 4.75 75 st20 245 0-90 5-10 218 
1912 1915 
| May 2 270 23 6-02 640 Feb. 9 194 0-40 4.40 741 
eee, 25 471 4.4 7.42 2,090 May 5 233 3-27 5- 86 760 
_ July 4 288 2-6 6-31 760 June 2 299 3-40 6-30 1,020 
wan 623 267 1st 5-50 374 Hen Bi 265 3-52 6-19 943 
| Aug. 13 202 0-9 5-02 193 July 24 190 1-50 5-00 284 
| 13 
' May 14 292 4.7 6-45 1,366 
oo SSS 
I 
‘ 
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MONTHLY SUMMARIES 


SE ———————————————————EEEEE 
: : fi Run-oftf : ; ie Run-off 
ES Fy Disphetie 19 aero er eee dept iat Sites Disphanee 1 egraie ere Weta 
Month Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 
July woe japan Nekelons| |e atever= m\iete|| wiolaaelialavoneil natapetctes]| (skebsione le lores oulyaer 1,060 350 677 0-45 -52 
RUZ she raicilie clain cleiei ale ehetere lol allie! oleleqeis oellovenstsia role fein felaieiamnrerc Aug.... 390 190 277 0-18 0-21 
Sept. ccchiliec. «crore elle e cure oe ell oli cue ale oi|\everelmcereleifinl a (cieiers ine = Sept.... 270 145 184 0-12 0-13 
(Oya ie iid area nieae icc ercian| Pi adocaec! loa boom] loonie toot Octane. 145 60 93-4 0-06 0-07 
INTO toate ite to ote eed latetane, oeis. ail oeetete Tat onet all nua ate eneil(Nehehoneterewente Nov.... 160 40 85-3 0-06 0-07 
19 (ci eo Me oat Mo potteruear cacioesae Uno prcumicson Cod.6 Gos Dec.... 130 60 85-2 0-06 0-07 
1912 1913 
wanes 310 60 127 0-08 0-09 Jan 46 29 33 0-02 0-02 
Feb..... 190 145 169 0-11 0-12 Feb 157 29 87 0-06 0-06 
Mar... 230 130 157 0-10 0-11 Mar 125 46 84 0-06 0-07 
April.. 540 230 368 0.24 0-27 April 543 46 256 0-17 0-19 
May... 2,580 600 | 1,502 1-00 1-15 May 2,915 353 1,318 0-88 1-01 
June 1,585 800 | 1,257 0-84 0-94 June 4,115 974 1,755 1-17 1-30 
July 870 220 514 0° 34 0:39 July 932 174 504 0-34 0-39 
Aug 210 85 165 0-11 0-13 Aug 288 57 147 0-10 0-12 
Sept 160 40 84-5 0-06 0-07 Sept 228 42 109 0-07 0-08 
Oct 115 40 62-4 0-04 0-05 Oct 443 22 151 0-10 0-11 
Nov 160 50 95-3 0-06 0-07 Nov 157 67 97 0-06 0-07 
Dec 145 50 66-1 0-04 0-05 Dec 95 5 36 0-02 0-02 
Wears 2,580 40 380 0-25 3-44 Period.. 4,115 | 5 381 0-25 3-43 
1914 1915 
Jan | 490 82 198 0-13 0-15 Famed a Ae eid ew aie Seis i aie cana oe ve 
Feb 130 82 102 0-07 0-07 FeDsc. fo cdiccce & Seo Slice 0.8 tears 4 | seevetecale « ollie reve oral staal 5 
Mar 218 130 183 0-12 0-14 Maaricc elo cccis SD aes ois one Sf acess ocsvae olen eve: ote alene nena : 
April [15530 235 889 0-59 0-66 April 1,060 380 685 0-46 0-51 
May 3,790 1,055 | 2,386 1.59 1-83 May 1,260 650 932 0-62 0-71 
June 3,060 1,170 1,718 1-14 1-27 June 1120 630 847 0-56 0-63 
July 1,055 185 516 0-34 0-39 July 650 265 394 0-26 0-30 
Aug 185 50 97 0-06 0-07 Aug 275 70 156 0-10 0-12 
Sept 104 34 67 0-04 0-04 Sept 70 42 55 0-04 0-04 
Oct 117 34 69 0-05 0-06 OGG 56 ails cterere teres || sie ste.o:0le)|, muetoitete, soleil epetonegetce’e) | eet 
Period... 3,790 34 622-5) 0-41 4.68 Period.. 1,260 42 511 0.34 2-31 


Se eS 
82—NICOLA RIVER—at Nicola Drainage area, 1,300 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At Nicola, below outlet of Nicola lake. 

Records available—April 14 to Aug. 31, 1913; no record for 1914; Feb. 22 to Dec. 31, 1915; Feb. 
1 to Dec. 31, 1916. 

Co-operation—This station was established April 11, 1913, and maintained during 1913 by the 
Provincial Water Rights Branch. The station was taken over by the British Columbia 
Hydrometric Survey, February 10, 1915. 

Gauge—Vertical staff ; read daily. 

Channel—Rocky, permanent control ; high banks. 

Discharge measurements—Ten measurements made by the Provincial Water Rights Branch 
in 1913, and eight measurements made by the British Columbia Hydrometric Survey sub- 
sequently, agree very well, and cover practically the whole range of stage except the peak 
of the freshet for 1913. 

Winter flow—Partial ice conditions occur. 

Accuracy—Results should be reliable, except at highest stages. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height Discharge 
he SD a dom ea eat ea ot cael | ea eel ed acces ae ee 
Sq. feet |Ft. per sec. Feet Sec.-feet 1915 Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Feb. 10 28 0-45 —0-40 13 
April 14 49 0-94 0.42 46 May 5 35 3-60 0-97 126 
eT 49 0-86 0-43 42 June 9 108 6-00 2.24 649 
ae 16 44 0-95 0-4 42 July 26 116 1-88 1-30 219 
seg 48 0-96 0-5 46 Dec. 18 29 0-80 0-20 22 
ead 56 1.14 0-6 64 1916 
SeRO8 62 1-61 0-8 100 June 2 719 1-09 3-00 785 
May 1 58 1.29 0-72 75 if 514 1-89 3-30 970 
eens 69 1.67 0-9 115 Sept. 23 71 0-67 0-46 48 
ae 79 2-10 0-11 166 1917 
Scar 20) 103 Boi eZ 322 Jan. 25 ! 15 0-98 0-10 15 


STREAM FLOW DATA—B. C. TABLES 407 
MONTHLY SUMMARIES 
Discharge in second-feet Run-off Discharge in second-feet Run-off 
depth in ___| depth in 
Month : Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 1914 
May... 830 90 321 0.24 0-28 MVE BAe RS ES WC cee cee crereee eels tect rine Ble eee 
June. . 1,300 690 924 0-71 0-79 TUTOR ee tee ten ie Seas [tae ES OT 0 Le 
July.. 690 185 390 0-30 0-35 Dial yearn | ee eee are tra cot ore toys | Rovnre fetictes as all ecers cre | ect maaan 
Aug... 180 55 100 0-08 0-09 ATG scrote | eweenletete bohedl Revises aun ella. cieecvollcws!| heres tise tock [bree ee 
Period. 1,300 55 434 0-33 1-51 Period’ phen sd deers hl Le ee alee davai ieee eran 
- 1915 1916 
nth cot ales iaapsireel SSIS ee (ee Feb 115 38 67 0-05 0-05 
Mar.. ; 39 30 34 0.03 0-03 Mar 230 100 180 0-14 0-16 
April. . 105 37 58 0-04 0-05 April 190 135 160 0.12 0-13 
May. . 810 115 325 0.25 0.29 May 760 205 570 0-44 0-51 
June.. 780 340 531 0-41 0-46 June 1,020 760 730 0-56 0-63 
July. 340 195 250 0-19 0.22 July ‘920 385 650 0-50 0-58 
Aug. 195 70 129 0-10 0-11 Aug 365 115 225 0-17 0-20 
Sept. 70 28 44 0-03 0-04 Sept 105 38 66 0-05 0-06 
Oct. 33 20 PH 0-02 0-02 Oct 41 23 29 0-02 0-02 
Nov 26 22 24 0-02 0-02 Nov 25 15 18 0-01 0-01 
Dec 30 24 27 0-02 0-02 Dec 15 13 13 0-01 0-O1 
Period 810 20 145 0-11 1.26 Period.. 1,020 13 246 0-19 2-36 


oe 


83—NORTH THOMPSON RIVER—at Black Pines Drainage area, about 7,500 square miles* 


DESCRIPTION OF GAUGING STATION 


Locatson—At Cooney’s ranch, near Black Pines, about 18 miles above mouth. Sec. 23, tp. 22, 
rge. 17, W. 6th mer., above Heffley riffle. 

Records available—April 1 to Dec. 30, 1912 ; April 13 to Dec. 31, 1913. 
new station at Barriére river. 

Gauge—Chain gauge ; read daily. 

Channel—Is about 400 feet wide ; water is 10 to 15 feet deeper at high than at low stages. 

Discharge measurements—Rating curve is well defined, but considerable difficulty is encountered 
in securing meterings of maximum flow. 

Winter flow—Stream is usually frozen from about Jan. 1 to April 1. 

Accuracy—lIs fairly high, considered to be within 10 per cent. 


DISCHARGE MEASUREMENTS 


Station abandoned ; 


Area of Mean Gauge 7 Area of Mean Gauge ; 
Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
1912 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Feb. 9 4,230 0-5 10-0 2,120 } 1913 
Mar. 12 4,020 Oe SOD Ueccesra = acs. 1,5601 |} April 12 4,750 0.7 10-3 3,330 
April 19 5,340 1-36 11-6 7,150 June 5 11,980 5.2 24.8 62,620 
June 5 Bhi Lao 3-73 16-8 29,025 July 22 7,440 4.5 20-2 34,100 
1 Tce conditions. 
MONTHLY SUMMARIES 
' Discharge in second-feet ae Discharge in second-feet dente 
Month Per |incheson || Month : Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
! 1912 1913 
April, 11,700 2,380 5,590 0-75 0-84 April2..}| 15,060 3,300 7,983 1-06 1-17 
May....| 49,960 | 12,440 | 32,757 | 4-37 5-04 || May...| 55,680] 9,950] 24,929 | 3.32 3.82 
June. . 47,760 | 25,390 | 38,722 5-17 5-77 June...| 65,360 | 49,960 | 57,634 7-68 8.57 
| July. 30,120 | 24,100 | 27,027 3-61 4-16 July...| 52,940 | 33,990 | 41,874 5-58 6-42 
Aug.. 32,700 | 23,300 | 27,103 3-62 4-17 Aug....| 41,160 | 30,980 | 35,821 4-78 5-50 
Sept 27,540 7,540 | 16,675 2-22 2-48 Sept....} 36,040 | 21,700 | 26,860 3-58 3-98 
® Oct..... 8,900 6,520 7,529 1-00 1-15 Oct....} 22,900 | 15,820 | 18,766 2-50 2-88 
Nov... 6,180 2,060 3,707 0-49 0-55 Nov....| 16,580 | 13,160 | 14,110 1-88 2-10 
oll ee 2,084 0-28 0-19 Dec....| 13,160 9,250 | 11,367 1-52 1-75 
\ Period...! 49,960 |........ 17,910 2-39 24.35 Period..! 65,360 3,300 } 26,590 3-54 36-19 
_1For period Dec. 1 to 21. 2 Partly estimated. 
. * Considerable changes in the location of this river and its tributaries have been made on 
'Tecent maps. In this estimate these changes have been taken into account. 
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84—NORTH THOMPSON RIVER—above Barriére river . 


Drainage area, about 7,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—One mile above the mouth of Barriére river, 40 miles north of Kamloops. 
Records available—June 1 to Dec. 31, 1915; April 1 to Dec. 31, 1916. ; 


Gauge—Chain gauge on highway bridge; replaced on April 7, 1916, by vertical staff on down- 
stream end of western pier of highway bridge. 


Channel—Stream confined by bridge abutments and piers ; riffle near bridge and rapids 14 mile 
below. 


Discharge measurements—Are made from the highway bridge. 
Winter flow—Ice conditions obtain during 3 or 4 months. 


Accuracy—Considered reliable during open water season. 
DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean |! Gauge 


Date section velocity height | Discharge Date section velocity height | Discharge 

Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 \ 1916 
Mar. 15 2,730 1-04 2-93 2,860 Mar. 28 2,934 1.20 3-63 3,490 
Aug. 13 4,840 4.15 10-93 20,100 April 6 3,141 1.47 4.16 4,660 
Sept. 1 4,790 4.32 10-70 20,700 May 18 4,760 3-98 9.87 18,950 
1916 June 19 7,542 7-56 18-00 56,900 
Mar. 28 2,934 1-20 3-63 3,488 July 23 6,403 5-60 14-60 35,840 
April 6 3,141 1-48 4.16 4,664 Sept. 1 4,571 3-42 9-45 15,630 
MONTHLY SUMMARIES 

: A a Run-off : : z Run-off 

Discharge in second-feet deoth i ____Dischargein second-feet depth im 

Month Per |incheson }| Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1915 1916 

Aprils alata | ec ietaercnae| Cente orci eee leo eee April...| 10,300 4,000 | 5,460 0-78 0-87 
INE Ys ote yas ee Sentara esc eite sence ce tead ca vou Ck ate te | ane | eo May...] 26,100 | 11,500 | 20,000 2-86 3-30 
Afri yee 5 |) PAevtT 0) 19,200 | 22,660 3-23 3-60 June...}| 63,200 19,400 | 40,700 5-81 6-48 
July 28,800 | 22,800 | 24,210 3-45 3-98 July...} 48,800 | 26,100 | 38,000 5-43 6-26 
Aug 25,400 19,200 | 21,230 3°03 3-49 Aug...) 27,500 13,800 | 20,500 2-93 3-38 
Sept 20,200 6,060 10,460 1-50 1-67 Sept....| 18,600 7,680 11,600 1-66 1-85 
Oct 10,000 4,600 6,490 0-93 1-07 Oct. . 10,600 4,150 6,250 0-89 1.03 
Nov.....} 9,040 3,850 5,428 0-78 0-87 Novy.? BD OG eracots oleae 3,500 0-50 0-56 
Dec.}....] 3,670 3,000 3,240 0-46 0-53 DG O2 Moker ete | chester 2,330 Q-33 0- 38 
Period...! 28,800 3,000 13,388 1-91 15-21 Reriodsa'63, 200m. at ae 16,500 2-35 24-11 


_1 Partly estimated ; ice conditions obtained after Dec. 18. 2% Estimates during ice conditions, made by com=- 
parison with discharges on South Thompson at Chase and Thompson at Spence Bridge. 


85—OKANAGAN RIVER—below lake Drainage area, 3,000 square milest 


DESCRIPTION OF GAUGING STATION 


Location—In 1914, near Fairview ; in 1915, at the highway bridge, 300 ft. above Okanagan 
falls, near outlet of Dog lake. 

Records available—April 8 to Dec. 31, 1914; Jan. to Dec., 1915 ; Mar. 18, to Dec. 31, 1916. 

Gauge—Standard vertical staff ; read four times a week to March 12, 1915, and six times a week, 
subsequently. 


* Possibly somewhat less ; measurements which take into account changes made in recent 
maps indicate an area of about 6,800 sq. miles. 
} A determination of watershed from recent maps seems to indicate about 2,750 sq. miles. 


ms ee S DREAM, FLOW (DA‘TA—BY Co; TABLES ; 409 


Channel—Average width at Fairview measuring section, 75 feet ; bed of stream, gravel and sand, 
and constant shifting resulted. At the new station above falls, river narrows down from 
outlet of Dog lake, and is confined by bridge abutments to one channel at all stages ; 
gravel bed ; permanent rock control near falls below. 

Discharge measurements—At Fairview ; were obtained at all stages of flow, and were well distribut- 
ed throughout the season, thus making it possible to make adjustments for the change in 
area due to scouring. At new station, agree well and cover range of stage. 

Winter flow—Partial ice conditions exist during January and February. 

Accuracy—Considered fairly good, in spite of adverse conditions at first station. At second 
station accurate and reliable. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 2 Area of Mean Gauge : 
Date section velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 1915 
April 7 276 1-90 0-71 5241 Mar. 17 466 0-88 2.38 4142 
May 11 456 2-63 2-43 1,199 Mar. 26 467 0-86 2-37 402 
June 5 520 2-76 3-28 1,436 April 11 486 0-96 2-50 468 
July 17 454 2-51 2-27 1,138 June 7 688 1.47 3-40 1,020 
Aug. 14 354 PAs PX0) Teo 796 1916 
ee 28 320 2-20 1-08 704 Mar. 18 385 0-75 2-14 287 
Nov. 21 309 1-85 0-84 575 June 26 758 1-58 3-66 1,197 
Aug. 25 693 1:52 3-48 1,055 
ian 29 594 1-40 3-08 820 
Nov. 18 391 0-66 2-10 259 
1 Near Fairview. 2 New station above falls. 
MONTHLY SUMMARIES 
; c ie Run-off : . el Run-off 
Discharge in second-feet dopthin Discharge in second-feet depth in 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area | miley area 
1914 
eee emer PEPO nnn: VO sosicss se[iadss ss cflacse eee April... 885 560 761, 0-25 0-28 
TES - aalleseaooaalbeadtee bald Ieee be a] Ae Ceiene Gekeeereeesre May...| 1,440 945 1,258 | 0-42 0-48 
Ea. sc ollen- eee Bletd nee cakes AG ena Lee (eee “June... 1,500 1,310 1,421 0-47 0-52 
oN o o ello cellos [icin oa Geo eeaine ad | aes (oe July 2 .| 1,295 955 | 1,120] 0-37 0.43 
MEO PMN Shree ta iran cree lee vce fis ware wa > os Aug.... 900 695 792 0- 26 0-30 
renee PON te ene Ne a. cleus oe mees Sept.... 685 565 601 0-20 0-22 
5... 5 al Sore ochre Reorder keen enn (eae Octa: 1. 630 575 598 0-20 0-23 
50. olhs colgtaig eat lel dreseeentel (Ream (Clay neat [nena nan Nov.... 610 565 596 0-20 0-22 
re DAN eT Sh Pe ce Ne Ae Li si acsle die | ecedale dees Dec.... 595 485 540 0-18 0-21 
BETNOCUEEN Mees Ascott satel aes Re PONT oy eral ee ancueet cties Period.. 1,500 485 854 0-28 2.89 
: 1915 1916 
Jan 520 465 485 0-16 0-19 PLT # PRR) (CE oe cs CR Ren (EPI ee coe Palen (aren en TR ET so uschants 
Peb..... 442 420 433 0.14 0-15 We ors a |giate ate enn’ tee eeue cites [Mies oie se cavened tela: agua eee 
Mar 442 400 426 0-14 0-16 Marsters ole eens lane opel ben oupollarcn dg. 
April 600 400 497 0-16 0-18 April 485 300 350 0-12 0-13 
May.. 1,160 600 850 0-28 0-33 May 960 500 770 0-26 0-30 
June. . 1,120 880 966 0-32 0-36 June 1,290 980 1,110 0-37 0-41 
y 910 810 857 0-28 0-33 July 1,300 1,150 1,230 0-41 0-47 
Aug 840 660 737 0-25 0-29 Aug 1,130 770 970 0-32 0-37 
Sept 630 520 570 0-19 0-21 Sept 760 520 650 0.21 0:23 
Oct 520 460 473 0-16 0-18 Oct 520 315 410 0-14 0-16 
.. Nov 470 430 451 0-15 0-17 Nov 455 265 285 0-09 0-10 
| Dec 460 400 429 0-14 0-16 Dec 265 265 265 0-09 0-10 
| Year 1,160 400 598 0-20 2-71 Period 1,300 265 671 0.22 2.27 
_ 86—OTTERTAIL RIVER—near mouth Drainage area, 90 square miles 
te 


DESCRIPTION OF GAUGING STATION 


Location—514 miles west of Field, just above the highway bridge on road from Field to Ottertail 
(old C.P. Ry. grade). 

t Records available—June to Oct., 1912 ; May to Oct., 1913 ; station discontinued. 

j Gauge—Vertical staff gauge ; read two or three times a week. 


v 


COMMISSION OF CONSERVATION 


Channel—Is straight for 50 yards above and below the section. The water is swift and there 
are riffles immediately above and below. ’ 


Discharge measurements—Are made from temporary footbridge by means of cable carrier. Mea- — 
. . . r 
suring section is not very good. 
Winter flow—The river is generally frozen from Nov. to April. 
Accuracy—C ; infrequency of gauge readings impairs accuracy. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge ; Area of Mean Gauge F 
Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1913 
June 6 62 2-2 2-72 138 May 22 69-6 2-00 2-80 138 
“ «28 104 6-3 3-60 650 July 3 110-5 5-41 3-60 598 
Aug. 12 91 4.5 3-25 408 to 28 104-5 4.70 3-50 491 
Nov. 19 38-6 1-84 2-48 71 we Bil 93-5 3-60 3-30 337 
Aug. 29 91-0 3-70 3-25 337 ‘ 
Dec. 1 56-2 1-27 2-40 rat 
MONTHLY SUMMARIES 
i i is Run-oft . . 2 Run-off 
Discharge in second-feet Gapth an Discharge in second-feet depth in 
Month Per |incheson || Month Per |incheson 
Max. Min. | Mean | square |} drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 1913 
1 ES Ege (eR nee (Gian em five Ca neh [ngeecee (Geen ae as May 930 40 178 1-98 2-28 
June. 880 100 542 6-02 6-72 June 1,350 490 829 9-21 10-3 
July. 650 410 524 5-82 6-70 July 740 290 523 5-81 6-75 
Aug.. 960! 410 513 5-70 6-56 Aug 740 200 435 4-83 5-57 
Sept.. 475 151 291 3-23 3-60 Sept 570 145 269 2-99 3-34 
Oct... 151 42 121 1-34 1-54 Oct 145 85 115 1-28 1-48 


1At 5 p.m. on Aug. 24, 1912, discharge was 1,120 sec.-ft. 


87—OYSTER RIVER—near mouth Drainage area, 70 square miles 


DESCRIPTION OF GAUGING STATION 


Location—One mile from mouth, upstream side of Island highway bridge, 18 miles from Court-_ 
enay. 

Records available—June 1, 1914, to Dec. 31, 1916. 

Gauge—12-foot enamel staff, nailed to cribbing on right bank, 20 feet downstream from bridge ; 
read twice daily. 

Channel—Straight for 100 feet upstream and 400 feet downstream ; gravel bed ; channel may 
shift each year. Control changed in fall of 1915. 

Discharge measurements—Taken from bridge ; extreme low water measurements taken 1,000 
feet upstream from bridge. ; 

Winter flow—Open all year as a rule, but was frozen over during Jan. and Feb., 1916. 

Accuracy—In 1914, between discharge of 80 and 1,400 sec.-ft., accuracy B, above discharge of 
1,400 sec.-ft., accuracy C; in 1915, accuracy B; in 1916, accuracy C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Sept. 26 38 0-79 0-52 29.94 
June 1 298 3-5 2-70 1,040 1 Oct. 28 656 7.56 5-50 4,960 
July 18 262 26 20 689 oy 29 408 4.36 3-85 1,780 
Sept. 5 66 1-3 0.92 86-62 1916 
Nov. 11 358 3-9 3-50 1,380 April 13 262 3-42 2-95 8965 
1915 Oct. 26 20 ils(Al 1-30 356 
April 21 240 2-80 2.45 666 3 


SEE ae EU OU) ao 000 Sls ee ee ee Se eee eee 
E 3 Channel shifted since 1914. 
reader. & Gauge height affected by channel change. 


1 Station established. 


2 Low water section. 


4 Not at regular section. 


&’ No gauge 


STREAM FLOW DATA—B. C. TABLES 


MONTHLY SUMMARIES 


ee eee 


Discharge in second-feet 


Run-off || 
depth in 
Per |incheson 
square | drainage 
mile area 
6-34 7-31 
7-31 7-61 
10-04 11-58 
11-21 12-51 
9-19 10-59 
5-14 5-74 
2-19 2-52 
1-03 1-19 
0-70 0-78 
11-19 12-89 
9.84 10-98 
12.79 14.74 
7-24 98-44 


Month 

Max. Min. Mean 
Mee eee (ietets he ere cae tieteens 
UES 5.0 614] pee (Bee | 
hives sedi 6 doen OO cots ORIG OOH Reet ton (orecrintcrtis 
Uidhoonalls Seeieope foc ho 6.5.00] (SIS cetera a Aig eans (BRam opioe 
EPP ee a oes er esc reeusitver ease = [ieee Syoime'|\ehsvecvereioes 6 
Serre Py eller t sorerete ailiietcue. ste «cil sliensyelsver® [jal eoi cee sree 
 Bhew o'd| lode tied ON Dine oo | Crea IOI] EG DIGG cra Iocan 
AeA DEE lay ro eet hecho es tetocalll sine Sudha: cue frays. sf eset Wiayel ? 

1915 
Jan 1,160 140 444 
eb... <... 1,000 240 512 
Mar... 2,020 215 703 
April... 2,300 370 785 
May... 965 270 643 
June. . 680 190 360 
July.. 240 100 153 
Aug... 100 65 72 
Sept 65 35 49 
Oct 4,690 35 783 
Nov 1,280 450 689 
Dec 2,600 110 895 
3D 507 


BYear.... 4,690 


200 e.f.s. *% No gauge re 


1 Gauge height-disc 


Month 


Yeargucis 


Discharge in second-feet 


Max. 


1,330 
1,080 

410 
1,470 
3,000 
2,170 
1,030 


3,000 


3,500 


Min. Mean 
1914 
710 950 
340 700 
140 275 
90 350 
270 1,040 
540 1,280 
140 460 
90 722 
1916 
226 
175 
Rice pctens 948 
887 
1,000 
900 1,310 
500 897 
175 299 
70 136 
40 75 
135 253 
70 202 
40 534 


411 


Run-off 

depth in 

Per |incheson 

square | drainage 
mile area 
13-60 15-20 
10-00 11-50 
3-93 4.53 
5-00 5-58 
14-86 17-13 
18-29 20-42 
6-57 7-56 
10-31 81.92 
3-23 3-72 
2-50 3-70 
13-50 15-60 
12-70 14.20 
14-30 16-50 
18-70 20-90 
12-80 14-80 
4.27 4.92 
1.94 2-16 
1-07 1.23 
3-61 4-03 
2-89 3-30 
9-30 ! 104-09 

n, Mar. 1 to 5. 


harge relation affected by ice and discharges estimated ; Jan. and Feb. as show 


88—PEND-D’OREILLE RIVER*—near Waneta 
DESCRIPTION OF GAUGING STATION 


Location—9 miles above mouth. 
Records available—May, 1913, to Sept., 1915 ; station discontinued. 


Drainage area—In Montana, about 21,420 sq. miles ; in Idaho, about 2,000 sq. miles 


\ 


ington, about 1,210 sq. miles. 


Columbia, 1,190 sq. miles. 


ader available April 8 to May 31, discharges estimated April 9 to 30, 860 CoH eine 


May as shown, 


Drainage area, 25,800 square milest 


Total in United, States, 24,630 sq. miles. 


Total above mouth, about 25,820 sq. miles. 


; in Wash- 


In British 


Gauge—Staff gauges are used ; read two or three times a week, except during high water, when 


they are read daily. 


Channel—The Pend-d’Oreille through Canada is very swift, and there is no favourable metering 
section. The section chosen is very fast in high water, satisfactory at low stages, and appears 
to have a permanent control. 
Discharge measurements—Are made from cable car. 
Winter flow—In Canada the river seldom freezes over and frazil ice is not often a serious factor. 


Accuracy—The gauge readings are somewhat infrequent, the stream is fla 


shy during May and 


June. The measurements, except at low water, are only surface measurements. The 
results in May and June probably within 15 per cent, and, during the other months, 10 per 
cent. The discharge measurements and monthly summaries, given below for 1913 to 1915. 
have been recently revised and supersede all previously published data. 


DISCHARGE MEASUREMENTS 


D Area of Mean Gauge 
ate section | velocity height 
Sq. feet |Ft. per sec. Feet 
1913 
June 11 11,500 11-46 25-20 
ae 25 11,100 10-50 24.20 
July 15 8,230 8.24 17-13 
Aug. 4 5,840 6-07 10-24 
Sept. 2 4,440 4.35 5-41 
Nov. 6 3,840 3-37 3-20 
1914 
April 8 4,600 4.61 6-05 
une 3 8,920 8.47 18-95 


| Hydrometric Survey and used in preparing summaries below, 


ha - 
, a 


Sec.-feet 


132,000 

117,000 1 
67,900 ! 
35,500 1 
19,300! 
12,900 


21,200 
75,600 


1 Measurement by engineers of Provincial Water Rights Branch. 


* See also records by the United States Geological Survey, 


Area of 
section 


Mean 


Ce ee | ee Le | 


velocity height 
Ft. per sec. Feet 
6-05 10-60 
4.61 5-60 
3-25 3-60 
2-78 1.95 
3-16 2-70 
6-67 12-00 
4.84 7-54 
3-38 4.24 


in following chapter. 


Discharge 


Sec.-feet 
36,200 
20,700 


12,800 

3,600 
11,700 
43,500 
24,200 
16,000 


mone 3 | 88,920 I 8-47 | 18-95 1 70,0" 


+ This is a revised value based on recent measurements ; the area, as estimated by the B.C. 


is 26,600 sq. miles. 


412 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 
—ooaeaeara—S=<=S~Saaaeee 


; ; le Run-off - . is _ Run-off 
Discharge in second-feet Benth in | Discharge in second-feet depth in 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area - mile area rf. 
i 1913 
Ati Cera [b Eale ann a ae an EE Seen ss Oe “June. . .| 129,000 | 95,400 ) 117,000 | 4-40, 4-91 
UL Vpteter OCHS erty Seale eee | eee ae | Psst = a er July...} 101,000 | 39,000 | 66,100 2-48 2-86 
ZO SSR ARB ID Ge Aeiciy al Nr Re ee Meee ao Tar lTN i) os, Aug....| 37,900 19,900 | 27,400 1-03 1-19 
SSD Ue iveekcrs cet sks lhe ete eee | Me Nee Sept....| 19,600 12,600 15,500 0-58 0-65 
OC Eee | eae ee cialle oe sikh arnt I eae | AE ell OCba.ck||) a2 S00 11,500 11,800 0-44 0-51 i 
IN OV Para | epcpape Mite [ie yates ere ic oar ote | Ree cng (Pam Nov... .} 14,000 12,000 12,900 0-49 0.54 
DOOR L rails bees apehesis | eerie soaker cease as | el ear Dec....| 14,000 9,850 11,700 0-44 0-51 , 
Perio dina speared. Reece IG | eee [Regence | eet Period..! 129,000 9,850 | 37,486 1-41 11-17 
1914 1915 
Jan.....{ 12,900 9,850 12,000 0-45 0-52 Jan....|' 13,700 8,600 11,200 0-42 0-48 
Heb asinine 11,600 8,850 10,500 0-39 0-41 Feb.. 9,700 9,100 9,300 0-35 0-36 
Mar.. viel BLOLO00 11,800 15,200 0-57 0-66 Mar.. 14,800 9,350 11,200 0-42 0-48 
April....} 41,600 18,100 28,300 1-06 1-18 April... ..| 30,900 15,600 | 22,300 0-84 0.94 
May....} 76,600 43,000 58,400 2-19 2-52 May...| 43,800 31,800 37,600 1-41 1-63 
June....| 77,000 53,800 67,400 2-53 2-82 June...| 43,400 39,600 | 41,400 1.56 1-74 
July....] 53,100 26,200 38,900 1.46 1-68 July...} 39,500 30,000 35,000 1-32 1.52 
AUS wes 1251000 12,900 18,100 0-68 0-78 Aug....| 29,700 18,100 23,600 0-89 1-03 
Sept.....] 12,600 10,400 11,200 0.42 0-47 Sept....| 17,800 14,000 15,400 0-58 Bo: 65 
Octs. 7. .|' 15,100 10,900 12,600 0-47 0-54 OGG. sll. sataacinceralias cochemsrttats | Reeser eae | eee ape = | 
Nov... .| 21,700 16,000 | 20,000 0-75 0-84 NOVewore!| sg ate tctovns | crete bok Sree ona ee eee 
Dec.....} 20,800 | 12,300 | 15,800 0-59 0-68 Decrees | cbs cue wisecora | saloonve e eleote | lhe aetet seas | erect aa 
Year....1, 77,000 8,850 |! 25,700 0-97 13-10 Period..} 43,800 8,600 | 23,000 0-87; 8-83 - 
———— EY eri: «| 28,6001 ~ 8,600 23,0005 0-87) 883mm 
89—PHILLIPPS CREEK—near Roosville Drainage area, 23 square miles _ 
a 
DESCRIPTION OF GAUGING STATION " 
me 
Location—1,500 feet above road, near Roos ranch, Roosville. ‘ ? 
Records available—May to Nov., 1914; April to Sept., 1915. y 


Co-operation—Provincial Water Rights Branch and B. C. Hydrometric Survey have co- operated x 
Gauge—Wooden staff gauge ; read daily. k 


Channel—Fairly uniform and smooth, but the bed of the stream is continually shifting and the 
stream is subject to severe freshets, which may completely change the channel. : 


Discharge measurements—5 were made in 1914 ; 4 in 1915. 


Accuracy—Due to the nature of the stream, it is not possible to relate one year’s results to an- 


other, and each year’s measurements must be considered alone. Mean monthly discharges 
should be within 15 per cent. 


General—Phillipps creek is a small but flashy mountain stream 10 to 15 miles long, flowing through 
a narrow draw, between two mountains, into Montana, about 4 miles from the mouth, and 
thence into Kootenay river. In places, it has a steep gradient and there is a fall above 
Roos ranch, which might be developed for power. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge A 
Date section | velocity height | Discharge Date section | velocity height . | Discharge 


a am a | ee, ee SS ee, ae 


Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1914 May 13 2137 2.97 1-60 64-5 
May 16 23.3 3-36 1-80 78-4 June 15 20-8 2S 1-55 56-8 
June 17 23-65 4-06 1-85 96-1 Aug. 27 13.6 1.23 1:20 16-7 
July 10 14.6 230 if 1-40 Sono 1916* 

i DT 13-3 1.35 1-20 18-0 July: 28) [eee eel eee 0-94 58-7 
Sept. 10 11-6 1-00 1-10 1227, ae DOS lone ene lies 0.92 45-0 

1915 Septr 2 ic; meee vale ee 1-60 57-0 
April 24 18-4 2.44 1-50 44.9 Octans 701) ere a are Ee 1.28 34-8 


* From “ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 352. 


SR EA Mr iol OW Day Ao CuI AB LES 413 


MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off 

depth in depth in 

Month f Per |incheson |} Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1914 1915 

STi eee ee ne eA eo, eae cians April... 76-7 | 8-3 37-9 1.64 1-83 
May. 106 33 69-6 3-02 3-48 May.. 92-7 50-6 70-0 3-04 3-50 
June. 134 53 76-2 3-31 3-69 June.. 113-0 56-5 78-0 3-40 3-79 
July. 53 21-5 33-9 1-47 1-70 July 106-0 30-1 59.9 2-60 3-00 
Aug.. 33 12-0 17-0 0-74 0-85 Aug 33-3 efoO) 22.9 1-00 1-15 
Sept 18 12-0 14.0 0-61 0-68 Sept 20-5 14.3 15-9 0-69 0-77 

Oct 25 15-0 19-0 0.83 0.96 OG ES Wont | trast secre liars seta oaveks oarakel ohenehacetes | Munch tent 

Nov ZOU Meee ee 23-2 1-01 1.13 BN Koh EOI (ONE aceon RMR PaeeT Paral | oxeeriricr ctary ches Ca tet iorencenicee oer 

90—POWELL RIVER —at lake outlet Drainage area, 600 square miles 


A description of the power development of the Powell River Co. is given on page 165. The 
company has for some years kept a record of the level of the lake—which is approximately 45 
square miles in area—and also of the flow of the waste water over the dam, which is controlled by 
flashboards. No record, however, has been kept of the water actually used in the plant; conse- 

. quently, without a'study of the plant output, etc., it is not possible to do more than approximate 
the run-off from the watershed. From such records as are available it is estimated the average 
yearly run-off is from 4 to 6 second-feet per square mile. This vicinity is favoured with a mod- 
erate precipitation ; but further from the coast-line, the annual fall rapidly increases in amount 
{consult records). 

. As indicative of the flow conditions, the following summary is given for a portion of the year 
1912. The discharge, as just stated, is artificially controlled by the dam and the summary given 
does not include the water used in the plant. 


MONTHLY DISCHARGE OF POWELL RIVER AT DAM, FOR 1912. 
Run-oft 


; , f Run-off ; alr c 
Discharge in second-feet depth in Discharge in second-feet depth in 
Month Per |incheson |} Month Per | inches on 
ax Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
Jan 6,000 1,600 3,400 5-67 6-52 TAT, 3,360 850 1,863 3-10 3-57 
eb..... 5,400 2,520 3,975 6-62 tele Sept.... 2,225 750 1,484 2-47 2-76 
Mar 2,410 530 1,497 2-50 2-88 Octane 2,425 1,150 1,766 2.94 3-39 
1. 1. 
4. 5: 
5. 6. 
2) 2: Period.. 6,000 


Note—Flashboards were taken off Jan..17. Flashboards were put on Mar. 26, April 18, 
April 22, May 29 and July 16. 

Elevation of lake Jan. 1, 266.50 ; July 1, 267.60 ; Oct. 1, 267.92 ; Nov. 1, 268.38, datum be- 
ing 100 feet below sea level. 


91—PUNTLEDGE RIVER—near mouth Drainage area, 275 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—One mile from mouth, downstream side of highway bridge, 1 mile from Courtenay. 


_ Records available—May 30, 1914, to Dec. 31, 1916. 


Gauge—14-feet wooden staff, nailed to piling of right abutment of trussed span of railway bridge, 
downstream side ; read twice a day. 

Channel—Straight for 800 feet upstream and 200 feet downstream; even gravel bed ; one channel, 
except in extreme high water, when there is one small side channel. Control changed in 
-Oct., 1915. ‘ 

Discharge measurements—Are made from the bridge. 

Winter flow—Open all year. 

Accuracy—B. . Change in control in Oct., 1915, made revision of 1915 data necessary. The 

revisions are embodied in the monthly summary below. 


* Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Oe ee ee 


Area of ! Mean Gauge j Area of Mean Gauge f 
Date | section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet ~-| Sec.-feet 
1914 Sept. 26 155 ar ay 1-45 352 
May 30 463 fers} 3-58 2,4501 |} Oct. 30 611 6.25 4.71 3,880 
July 17 378 4.8 3-50 1,820 1916 
Sept. 4 159 2-9 1-80 457 Mar. 16 576 5.98 4.43 3,440 
Nov. 10 631 5-5 4.68 3,490 April 14 462 5-55 3-88 2,560 
1915 Oct. 26 122 2-56 1-40 313 
April 21 284 4.20 2-80 1,190 


1Station established. 


MONTHLY SUMMARIES 


. : io Run-off . . hy Run-off 
Discharge in second-feet depthin Discharge in second-feet depth eve 
Month Per |incheson || Month Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
ARTE cVsrte el Pe air Richi (hoo hal la. cre ie On echoed cialfop od apotto June... 2,250 1,570 1,840 6-69 7-46 
Ply sealers) note lheeterete ore cas sepeuatier | fueteie neha rll etesonestareyere | July...} 2,310 800 1,400 5-09 5-86 
dB UT aah, Onites| MSA Ga eotoicll WeRoie kash Kho cas TOO! Eno ay] eno aan Gece ANTES 5 oc 840 480 610 2-22 2.56 
SSE pp Gaeta rene tebeticne fa] Cosette eae | doers tatacettel || eaten caattone | | sheuetegesaueree Sept.... 2,550 450 750 2-72 3-03 
OGG Ie oo cea seen emcee Prete ois date Sek she selichex ony] ouabersfomenebens Oct: 3. 1) 13,000 680 3,950 | 14-36 16-55 
INO Wc te lente erell etre ceraiter sor silk ener ol obise tll icharenedinayaillscenstapelaleners NOVELS SLO 2,550 B40 ie Ole) 13-06 
DGC ee eee ct cee ecarstai | elecaa ales | Pen onevereP sl | hexsemereperetienz © Dec... | 3,180 510 1,380 5-02 oy Wf 
PPETIO saan wee, Sealed lai reer Peles ers ol arrelie: pil ta teystae alot Mares eee Neule ts _Period. .1 18,000 450 1,879 6.83 54.29 
1915 1916 
Jan 1,570 570 901 3-28 3-78 Jang: 1,120 492 700 2-54 2-93 
Febses4. 2,030 720 1,120 4.08 4.25 Feb....| 2,500 492 1,310 4.77 5-14 
Mar 4,070 880 2,030 7-39 8-52 Mar.... 3,850 850 2,350 8-55 9-86 
April 3,890 1,420 2,470 8-98 10-02 April...| 2,910 1,080 1,670 6-07 6-77 
May 1,340 1,150 1,260 4°58 5-28 May... 3,590 1,770 2,780 ; 10-11 11-65 
June 1,280 810 1,030 Sako 4-18 June... 4,190 2,630 3,260 | 11-86 13.24 
July 810 440 605 2-20 2-54 July...|° 3,060 1,020 2,290 8.34 9.62 
Aug 440 340 351 1-28 1-48 Aug.... 1,420 580 861 3-13 3-61 
Sept 465 320 344 1225 1-40 Sept.... 675 465 541 1-97 2-20: 
Oct 4,440 320 1,400 5-09 5-87 Octdeas 780 170 452 1-64 1-89 
Nov 3,680 1,310 1,770 6-44 7-18 Nov.... 1,040 465 578 2-10 2-34 
Dec 3,460 1,150 1,980 7-20 8-30 Deczre 1,270 520 629 2-28 2-63 
Year 4,400 320 1,270 4.62 62-80 Year 4,190 170 1,450 5.28 71-88 
92—PUNTLEDGE RIVER—at diversion dam Drainage area, 250 square miles* 
a ee TS a a RE 


DESCRIPTION OF GAUGING STATION 


Location—At diversion dam of Puntledge river, hydro-electric installation ; Canadian Collieries — 


(Dunsmuir), Ltd. 
Records available—June 7, 1913, to Dec. 31, 1916. 
Co-operation—The data for this station were supplied by Canadian Collieries (Dunsmuir), Ltd- 
Gauge—Wooden staff, located on right bank 50 feet above diversion dam. 
Channel—Very even flow over crest of dam. 


Discharge measurements—Daily discharges obtained by weir measurements over diversion dam 
plus water to flume. 


Winter flow—Open all year. 


Accuracy—The monthly summaries as given below are from revised data. Water diverted and 


flowing through flume is included. 


* Revised value based on recent measurements. 


t 
. 
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MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off 

depth in x depth in 

Month Per |incheson |} Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
19138 1914 
ED oo oe of) SE rks eel Pa oli one ICR OIC: mene em Pee ec AERIS 6 6 3,200 400 1,900 7-60 8-76 
ar PaePMee [Bact eON Cet Ah fe PM arate) | tavel csesie acc |ib es sis's dle eorbueloteyerc Feb.... 880 420 520 2-08 2-17 
eis carpeeeemes | erste ey eal Fou ieporede eee ietalre. 4 eieecsd om Gy sterons Inia abiewate © Mar 1,830 710 1,100 4.40 5-06 
Sent) codlhe obi econ k loom Coles cl ee aeneiectene | IEeucRe garg eee oot oe April 3,100 1,850 2,450 9-80 10-93 
DENVER OMG Pert el ore ested s)| Stetson cucs'|/ore ene aals)| acorate, winters May 1,825 1,450 1,740 6.96 8-00 
June t. 2,800 1,910 2,100 8-40 7-50 June 5,400 800 2,400 9-60 10-71 
July 2,020 420 1,100 4.40 5-06 July 2,300 400 810 3-24 3-73 
Aug 600 360 385 1-54 1-78 Aug 400 240 300 1-20 1-38 
Sept 1,200 760 975 3-90 4-35 Sept 1,660 220 510 2-04 2-28 
Oct 1,200 500 900 3-60 4.14 Oct 5,800 360 2,800 | 11-20 12-90 
Nov 3,200 530 1,600 6-40 7-13 Nov 3,180 2,200 2,660 | 10-64 11-88 
Dec a 2,900 1,000 1,850 7-40 8-52 Dec 2,600 350 1,100 4-40 5-06 
Period... 3,200 360 1,280 5-12 38-48 Weare 5,800 220 1,525 6-10 82.86 
1915 1916 
J ae 1,080 400 639 2-56 2-95 Jan 5 1,260 480 664 2-66 3-07 
eb... .o:3:. 1,200 460 710 2-84 2-96 Feb;.... 2,350 480 1,200 4-80 5-18 
om Mar..... 2,600 530 1,360 5-44 6-25 Maries 3,760 720 1,840 7-36 8-48 
April.... 2,500 720 1,600 6-40 7-14 Aprilee. 2,950 850 1,420 5-68 6-34 
eMay. ... 1,250 800 1,100 4-40 5-07 May... 2,870 1,140 2,080 8-32 9.59 
Wune.... 1,250 1,000 1,100 4.40 4-90 June... 2,480 1,880 2,210 8-84 9-86 
July. >... 1,100 300 608 2-43 2-80 lyanee 2,520 500 1,350 5-40 6-23 
PAU Sen... « 280 240 250 1-00 POLES IA Beets 920 480 728 2-91 3.36 
Sept..... 280 210 252 1-01 1-13 Sept.... 80 400 455 1-82 2-03 
Gb. 3,800 210 1,260 5-04 5-80 Oct : 400 320 368 1-47 1-70 
Nov..... 3,500 1,040 1,490 5-96 6-65 Nov.... 480 360 422 1-69 1.89 
Dec... .. 2,380 1,000 1,450 5-80 6-68 Dec.... 540 410 492 1-97 2-27 
Wear. =. 3,800 210 985 3-94 53-48 | Year... 3,760 320 1,102 4.41 60-00 
1 For period June 7 to 30. 
93—ST. MARY RIVER—near Wycliffe Drainage area, 825 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At traffic bridge near Wycliffe, 12 miles from the mouth and 7 miles from Cranbrook. 

Records available—June to Dec., 1913; April to Dec., 1914; April to Sept., 1915, April to Sept., 
1916. 

Drainage area—825 sq. miles above gauging station ; 1,000 sq. miles above mouth. 

‘Gauge—Vertical staff gauge ; read daily. 

Channel—Straight, uniform, with smooth, swift water ; good control. 

Discharge measurements—Are made from the bridge. Rating curve is satisfactory. 

Winter flow—St. Mary river freezes up in November or December and remains frozen till March. 
Frazil ice is prevalent. 

Accuracy—The results should be within 10 per cent. Monthly summary given below for 1913 
embodies revisions based on later measurements. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area o Mean Gauge F Area of Mean Gauge ; 
Date Brace velocity height Discharge Date section velocity height | Discharge 
| 1912 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
} Aug. 21 477 1-81 2-05 863 Oct. 16 452 1.94 1.9 877 
Dec. 2 345 1-36 iol 468 1915 
} 1913 Feb. 21 493 1-32 Ice 6511 
| June 14 1,281 8-34 6-8 10,673 May 27 665 5-85 4.6 3,890 
on 25 1,077 5-83 5-5 6,273 June 12 570 5-10 4-0 2,910 
July 21 785 3-81 3-9 2,986 1916 
Sept. 17 450 1-86 1-8 838 || Mar. 4 252 2.28 Ice 5721 
1914 July 25 976 4-21 4.64 4,110 
June 30 1,110 6-82 5-9 7,560 || Aug. 16 761 2-20 2-70 1,680 
July 23 708 3-46 3.36 2,450 Sept. 15 628 1-48 2-05 932 
Oct. 10 454 1-93 1-9 878 Oct. 4 509 1-36 1-85 690 


1Ice conditions. 


* Revised value based on recent measurements. 


‘ 
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MONTHLY SUMMARIES 
a A EES Te ee pa, Ue Uae : : Run-off 
Discharge in second-feet depth in Discharge in second-feet depthiig 
Month Per |incheson || Month Per {incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
att lea sen Taha minh LD A DNS ae Ve oh ens 1914 
PASTOEAT SHA. A Set ce SPS ak Besse a weg as soe | ee eel 5 ate ee April. 2,460 395 1,470 1-78 1-98 
IVE AYA estes ||i Stee sides | Reem ead eee otek oye Ul tae ee eee eee eons May... 9,240 2,220 5,530 6-71 i ay (cs) 
June 19,800 3,810 10,742 | 13-05 14.57 June.. 17,100 7,240 9,550 | 11-58 12.87 
July 5,030 3,010 3,612 4-38 5-05 July 11,600 1,590 5,420 6-57 750 
Aug 3,010 1,310 2,085 2.53 2-92 Aug 1,590 767 1,050 1.27 1-46 
Sept 1,310 644 1,011 1-.23 1-37 Sept 767 767 767 0-93 1-04 
Oct 644 541 604 0-73 0-84 Oct 836 590 AM 0-86 0.99 
Nov 590 541 551 0-67 0-75 Nov.... 910 910 910 1-10 1-26 
Dec 836 590 778 0-94 | 1-08 De Oihs sc) iv tornate aie ata itotials ellie, de oma TWistene eleacke eee en 
1915 1916 
April 4,790 1,270 2,330 2-83 3-16 April 2,860 1,400 1,570 1-90 2-12 
May 6,210 3,010 3,970 | 4-82 5-55 May 6,640 2,110 3,880 4-71 5-43 
June 5,800 2,940 3,740 4-54 5-05 June 37,900 4,560 13,400 | 16-25 18-13 
July 3,900 2,000 2,520 3-06 3-53 July 14,500 3,010 7,670 9-30 10-72 
Aug. 1,780 1,150 1,370 1-66 1.91 Aug 3,010 1,310 1,720 2-08 2-40 
Sept 1,270 836 978 1-19 1.33 Sept 1,310 836 1,080 1-31 1-46 
Period... 6,210 836 2,484 3-02 20-53 Period..! 37,900 836 4,890 5-93 40-26 


94—SETON CREEK—below lake Drainage area, 460 square miles 


DESCRIPTION OF, GAUGING STATION 


Location—At foot bridge at Provincial hatchery, half-mile below Seton lake and 3 miles from 
Lillooet. 

Records avatlable—April 6, 1914, to Dec. 31, 1916. 

Drainage area—460 sq. miles ; estimates differ ; another measurement gives about 600 sq. miles. 

Gauge—Vertical staff on bridge pier ; read daily. 

Channel—Shallow and strewn with boulders. The current is swift. 

Discharge measurements—The measuring section, though about the best obtainable, is hardly 
an ideal one. The rating curve is fairly well defined. 

Winier flow—Open water conditions all year. 

Accuracy—C, in 1914 ; B, in 1915 ; C, in 1916 (D, above 2,490 sec.-ft.). 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge r Area of Mean Gauge : 

Date section velocity height | Discharge Date section velocity height | Discharge 

1914 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
April 6 112 - 23 1.72 3621 Aug. 6 190 5-45 2-75 1,040 
June 13 231 6-73 3-30 1,556 Dec. 2 89 2-66 1-43 236 

nt ALO. 261 7-50 3-70 1,967 1916 
Sept. 17 134 3-64 2-20 488 June 26 580 4-11 4.10 2,380 ? 

1915 CEPTS 286 8-62 4-10 2,460 3 
Feb. 13 85 2-78 1.43 236 Sept. 25 162 4.51 2-38 7314 
May 10 ibe 5-10 2-55 875 oO. 252 2-24 2-18 565 5 
June 15 322 4.45 3-20 1,480 Dec. 9 209 1.20 1-37 2505 


1 Station established. 


2 Highway bridge atlake. *Regularsection. ‘4 Bridge, 100 yds. above hatchery. 5 Bridge, 
200 yds. below hatchery. ; 


MONTHLY SUMMARIES 


- : 2 Run-off < : fs Run-off 

Discharge in second-feet epihan Discharge in second-feet depth if 

Month Per |incheson |} Month Per |incheson 

Max. Min. Mean | square } drainage Max. Min. Mean | square } drainage 

mile area mile area 

es So A i 10148 ee eee 
ADT il Shes |e ree a ts Teeea el ee 202 hall aaiecae a al eaten April... 450 300 362 0-79 0-88 
INDY tere | ets cere allicvetortedaterall anetess whave’ ll eeateeabe Mil esredee mea o May... 1,760 420 1,013 2-21 2-55 
iDEN eave RES Ae, Ai del PRS SM COA (ee 1 PE dee June 2,280 1,660 1,848 4.02 4.48 
ANAK 2 By ce Tater, ote oserl Rea a ae sel Peer eH ee ceeeeye| Peieerue com afer July 2,800 1,760 2,390 5-20 6-00 
ALS eRe veils ty ie tactae aN ae et rear i alevehe eh cusll cnebanel SRUCT Olu htenttaS 2 Aug 1,760 700 952 2-07 2-39 
Septsd Wallon hens acl wae Miers ad | sees tel Ghote enh eis cents Sept 610 450 492 1-07 1-19 
OYE i | (a ane tal Ube mote! Choe an UF Capit auras Wl Bee SW oe, ers Le dh Oct 610 450 510 1-11 1-28 
IS CV Ae Ses Oo ASecl (iS SOREN LORI Ome eiakt ee aa poe cate c Nov 610 450 509 1-11 1.24 
De Outs Sahin tes Laren rete lias (earentavall: So coat latensl ate cates Dec 450 340 382 0-83 0-96 
59 (ort PAS AA Ao een PDN Anal bore, 2a) [oes Meet. Glel Recroreore tod: Period 2,800 300 940 2-04 20-97 
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MONTHLY SUMMARIES—Continued 


C ; & Run-off 

Discharge in second-feet depth'in 

Month | Per |incheson 

Max. | Min. Mean | square | drainage 

mile area 
1915 

Jan 300 230 278 0-60 0-69. 
Rebs... 5 230 230 230 0-50 | 0-52 
Mar. 230 200 215 0-47 | 0-54 
April 620 230 400 0.87 0.97 
May 1,350 | 620 1,040 2-26 2-61 
June 1,660 1,170 1,450 3-15 3-51 
July 1,760 ~1,260 1,480 3-22 3-71 
Aug. 1,440 1,000 1,120 2-44 2-81 
Sept 1,080 350 587 1-28 1.43 
Oct. 350 200 260 0-56 0.65 
Nov 300 230 255 0-56 0.62 
_ Dec 350 230 270 0-59 0-68 
Year 1,760 200 632 1.37 18.74 


95—SEYMOUR CREEK—7 miles from mouth 


Month 


Discharge in second-feet 


Max. 


Min. Mean 
1916 
130 154 
130 140 
165 188 
230 275 
350 1,190 
1,550 2,000 
1,860 2,730 
1,000 1,400 
620 783 
260 379 
230 259 
180 214 
130 810 


Per 


square 


mile 


— 
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417 


Run-off 
depth in 
inches on 
drainage 

area 


COOrFWAaPNOOOCO 


to 
rg 


Drainage area, 69 square miles 


DESCRIPTION OF GAUGING STATION 


_ Location—Above the Vancouver waterworks intake and about 7 miles from the mouth. 


Records available—Nov., 1913, to Dec., 1916. 
Co-operation—Gauge readings by Vancouver waterworks department. 
Drainage area—Above intake, 69 sq. miles ; a revised estimate by the engineers of the Provincial 


Water Rights Branch. 


Gauge—Vertical staff gauge, spiked to cribbing at intake ; read daily. 
Channel—Rocks and boulders ; water swift at high stages. 
Discharge measurements—Well define rating curve. 
Winter flow—Usually open water all year, but may be affected by ice for short periods during 


exceptional weather. 


_ Accuracy—B, except where records are affected by ice conditions. 


DISCHARGE MEASUREMENTS 


Discharge 


Sec.-feet 


Area of Mean Gauge 
Date section velocity height 
Sq. feet |Ft. per sec. Feet 
1909 ; 
coil, 7h Ua ets mesh Seal Spas ain ee eee a 
GMA ere io crete alfrerein cys crs [iowa e en oa 
1913 
Nov. 6 VSS Wy allehe oo ataters 1-60 
1914 
Jan. 6 662 6-7 4.20 
April 30 368 2-1 2-35 
May 29 281 1-6 1-91 
1Station established. 2? Backwater from small dam. 


MONTHLY SUMMARIES 


Discharge in second-feet 


Per 


Max. Min. Mean 


mile 


Run-off 
depth in 
inches on 


square | drainage 


area 


ewe colons se cc elow meses tle cee rte alee es see 


Area of Mean Gauge , 
Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 
Aug. 14 157 0-47 0.60 732 
Oct. 15 355 1-9 2-00 600 
20 588 3-9 3-20 2,290 
1915 
April 14 364 1-90 2-23 710 
June 10 247 1-00 1-37 248 
Aug. 12 94 0-40 0-22 423 
1916 
July 28 333 1.69 2-03 562 
3 Not at regular section. 
. ; Run-off 
Discharge in second-feet depthiin 
Month Per |incheson 
Max. Min. Mean | square | drainage 
mile area 
1914 
U&D rave 9,210 168 1,115 16-17 18-65 
Feb.... 1,000 110 320 4.64 4.82 
Mar... 3,300 245 758 | 11-00 12-67 
April... 2,690 285 933 | 13-52 15-09 
May... 1,355 490 919 | 13-32 15-35 
June... 1,145 380 697 | 10-10 11.27 
SULYy one 710 95 315 4.57 5-25 
Arig, © 130 55 Z(t 1-03 1-19 
Sept.... 4,710 50 534 7-75 8-65 
Oct...2: 5,710 150 1,220 | 27-70 20-41 
Nov.... 5,700 205 1,540 | 22.34 24.94 
Dees. as 750 80 185 2-68 3-09 
Year... 9,210 50 717 | 10-40 | 141-38 
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MONTHLY SUMMARIES—Continued 


; F Ls Run-off - ‘ w/ Run-off 
Discharge in second-foet | tural ____ Dischargein second-feet | depth in 
Month : Per |incheson || Month I Per | inches on 
Max. Min. | Mean | square | drainage ax. Min. Mean | square | drainage 
mile area mile areas 
1915 1916 | 
Janwe ns: 1,325 110 411 { 5-96 6-87 ST i ese eee al ecto aeare 135 1-96 2: 268 
Hebe. cok 1,100 195 423 6-13 6-38 Feb....| 11,400 70 1,150 | 16-70 18-00 
Mareen 2,900 210 700 | 10-13 11-67 Marne. 31950" 180 973 | 14-10 16-30 
April.... 7,750 270 |4 1,184 1) 17-17 |- 19-16 April... 1,400 390 706 | 10-20 11-40 
May.... 1,020 210 540 7-82 9.02 May... 1,750 390 882 | 12-80 14-80 
June.... 425 100 214 3-10 3.46 June... 2,150 665 1,190 | 17-30 19-30 
July~. . 3 150 55 88 1-27 1.46 Julyere 2,350 530 991 | 14-40 16-60 
Aug. one 60 42 48 0-70 0-81 AUS Soi -530 102 260 3-77 4-35 4 
Sept..... 95 41 56 0-81 0-90 Sept.... 150 58 74 1-07 1.190 
Oct As. 8,150 55 1,380 | 20-00 23-10 Obt. 46 1,750 ; 50 183 2-65 |- 3-06 
INOV.< << 2,150 130 474 6-87 7-67 INovs..% 3,000 110 494 7-16 7-99 
Detain. 6,400 150 872 |'12-64 14-56 Dec... 2,600 80 271 3-93 4-53 
PWeate a. 8,150 41 532 7-71 1 105-06 Year...| 11,400 50 609 8-84 } 119-78 


1Ice conditions Jan. 11 to 19 and Jan. 23 to 31; discharge estimated. 


- 96—SEYMOUR RIVER—near mouth nada Drainage area, 250 square miles| 
DESCRIPTION OF GAUGING STATION | 


Location—Near the head of Seymour arm, about 1 mile from mouth. 

Records available—Aug. 17 to Dec. 11, 1914 ; Mar. 8 to Dec. 31, 1915 ; April 28 to Dec. 31, 1916. 

Gauge—Chain gauge suspended over river on a substantial pole ; read daily during freshet period 
and three times a week during the rest of season. Replaced by vertical staff April 28, 1916. 

Channel—Rocks and gravel; water swift. 

Discharge measurements—Are made from cable car installed May 1, 1915 ; previous measurements 
from boat. Rating curve is well defined. . 

Winter flow—Ice conditions obtain during the winter months. 

Accuracy—C during time chain gauge was in use ; this gave some trouble and discharges aboml 
2,200 cubic feet per second are somewhat uncertain. For 1916, results are considered reliable, 
except at highest stages. pe 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge We Area of Mean Gauge 


Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec, Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 1916 
Aug. 15 427 2-45 2-37 1,051 April 28 514 4-50 4-15 2,290 - 
1915 ansO 432 BOW AA 3-33 1,630 
284 2-10 1-65 605 June 15 775 5-70 6-00 4,410 
471 Ie) 3.22 1,680 July 13 784 5-00 6-47 5,260 
568 3- 3-65 2,040 Aug. 12 §25 2-23 2-70 1,170 
571 3. 3.67 2,040 Sept. 15 394 e722 1-78 680 
495 3- 3-25 1,590 Oct. 19 378 1-36 1-59 513 
583 3- 3-90 2,140 1917 
497 3s 3-04 1,510 Jan. 24 322 DB 1s tee se ects te 
294 1: 1- 425 | 


MONTHLY SUMMARIES ° 


—eSe—SOSXXS SS 


Discharge in second-teet Avull Ou Dischar see sun off 
: ischarge 1n second-ieet . 
depth in a depth in 


Per |incheson Per |incheson 
square | drainage square drainage | 
mile area mile aree 


Month Month 


Max. Min. Mean Max. Min. Mean 


April.. 3,030 Toe Bah || CAporalosey sales chet ene cee | a 3 ee 
A a Ans a B05 |] Aprile safes ae Ja fone ea aloo aga rlit nee: 

June. . 3,690 9. 0. 5. 

July. . 3,520 8. 9. ey 

Aug... 1,550 4. ne 5. 

Sept... 910 2. 2: 3. 

Oct... 1,110 2. 3. ile 

Nov 850 oe 2. ile 

Dec 420 aks ie 1: 

Period.. 3,690 280 1,347 39 | 55-06 Period..| 7,270 200 1,610! 6. 


5. 
1 Ice conditions obtained after Dec. 13. 2Ice conditions after Dec. 7; discharge estimated. 


( 
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97—SHAWNIGAN CREEK—below lake Drainage area, 22 square miles 


DESCRIPTION OF GAUGING STATION 
_ Location—500 feet from outlet of Shawnigan lake, upstream side of Esquimalt and Nanaimo 
Ry. bridge. 
Co-operation—Provincial Water Rights Branch and B.C. Hydrometric Survey. 
Records available—May 11, 1914, to Dec. 31, 1916. 


| Gauge—N ine-feet enamel staff, nailed to piling on left downstream side of highway bridge at 
outlet from lake ; read daily. 


. Channel—Straight for 80 feet on each side of section ; gravel and sand bed ; one channel only. 


; Discharge measurements—1 in 1913 by Provincial Water Rights Branch ; 10 subsequently by 


7 B. C. Hydrometric Survey. 
| necessary. 


Winter flow—Open all year. 


Measurement of Dec. 11, 1916, made revision of rating curve 


_ Accuracy—A up to discharge of 280 sec.-ft. ; B above. Monthly summary given below for 1914 


embodies revisions based on later measurements. 


See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge é | Area of Mean Gauge 4 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
Jan. 27 Oe Mh Giy totals ae eee Regen 157-01 Mar. 22 44.8 0.90 2-20 41-1 
1914 AU CLG Rae wee tiaettal lave ees hice lecs 0-23 0-04 
May 11 41 0-6 1-71 25-22 Dec. 7 104 2-58 4.59 268-0 
July 5 11 0-3 1-05 3-33 1916 
Aug. 8 1 0-3 0-43 0-3 Mar. 21 95-2 2-45 4.29 233-0 5 
Ont. 160 Ree eee eee 0-00 0-0 Nov. 9 15-4 0-36 1-21 5-6 & 
Nov. 24 98 2-5 4.33 245-0 Dec. 11 68.7 1.24 3-03 84.9 5 
i 10n east side of E. & N. Ry. bridge. 2Station established. %Several different sections used. ‘4 No flow. 
*At R.R. bridge. 6 At highway bridge. 
MONTHLY SUMMARIES 
aA : a Run-ott i i e Run-off 
Discharge in second-feet cootun Discharge in second-feet dapilne 
Month Per | inches on |} Month ; Per | inches on 
Max. Min. Mean | square |} drainage Max, Min. Mean | square | drainage 
mile area mile area 
1914 
oe alll cob s5c0F Eiko ERE Sone Ra (OR Scene Reger eg caer May } 22 ) lo-4 0-10 0-55 
BM ee tees, orc | lahat e GaLovAeiihe glial wie! o'[ stoststal sar eee arepsiiene els June. . 9 5 t-3 0-33 0-37 
ee Da THES UE, Nh eteRarral aks, ilk atet taste, = [loheite a)scbeifiiencete cerleriel € coke July .. 5 1.2 3-0 0-14 0-16 
POS ee AP.) cl are ta erate, ahietavarciake imve, ois” s Stotoe Aug... 1-2 0 0-2 0-09 0-10 
Ree eer NS [ih cee ee cldictekles chavene fiererske lenets fioke eyorcveteliexe Sept... 0 0 0 0-00 0-00 
MMS fe eR erator csiees | attic) ccexeysislfiisis ‘spa cevorere’lta scheue’ oleh eis. ap eneie vere Oct 20 0 6-5 2-96 3-30 
Smee RCN SEL Iya cue tetieTat(as « [sera tote ener =-|iconeehe ke fia tah oiaite Nov 240 34 177 8-06 8-98 
BRON [RP rere ccclictin cre clicceme cece ch tiesve celle slevavets @n6 Dec 265 52 110 5-00 5-76 
Me sa Novant cas ot cll tee a sae ta ekel se > aiel eeshadl niet s eaLal eve Period..} 265 0 40-8 1-86 19. 22 
1916 
4-82 5-56 Jan.....| 222 57 107 4.87 5-62 
3-32 3-46 Feb....} 430 94 212 9-65 10-40 
2-09 2-41 Mar....} 520 166 302 13-70 15-80 
2-09 2-33 April...} 208 64 107 4.87 5-43 
0-86 0-99 May... 64 18 37 1-68 1.94 
0-41 0-46 June... 19 6 10 0-46 0-51 
0-15 0-17 July... iG 3 4-4 0-20 0-23 
0-05 0-06 AUR. es 3 1-5 2-3 0-10 O- 12 
0-00 0-00 Sept.... 1-5 (0) 0-7 0-03 0-03 
0-02 0-02 Oct.... 0-8 0 0-04) 0-00 0-00 
3-43 3-83 Nov.... 22 1-5 67 3-05 3-40 
13-30 15-30 Dec....| “122 26 98 4.46 5-14 
} 2.54 34.59 Year.:.} 520 0 79 3-58 | 48-62 


7 


98—SHUSWAP RIVER—at Enderby Drainage area, 1,900 square miles* 


420 COMMISSION OF CONSERVATION 


DESCRIPTION OF GAUGING STATION 


Location—At traffic bridge at Enderby. 

Records available—Aug. 25 to Nov. 10, 1911 ; Mar. 1 to Dec. 31, 1912 ; April 1, 1913, to Dec. 
Sloe aViateO atom DeCroimLo lO: 

Gauge—Standard vertical staff on highway bridge pile ; read daily. 

Channel—Is straight for 100 yards at section; control is good; width of water surface at measur- 
ing section, 180 to 330 feet. 

Discharge measurements—Are made from a boat, except during high water, when they are made 
from bridge. 

Winter flow—Ice conditions prevail some years during January and February. During 1914, 
river remained open throughout. 

Accuracy—B. Results are considered to be within 10 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge ‘ 

Date section velocity height Discharge Date section velocity height Discharge 

1911 Sq. feet |Ft. per sec. hire Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Aug. 25 2,120 0-9 - 08 1,9501 || Aug. 26 2,630 1-2 5-20 3,230 
Oct. 7 1,890 0-7 3. 1if5) 1,300 1 1915 

1912 April 3 1,890 1-1 4-03 2,050 
Feb. 28 1,680 0-4 1-90 5901 || Sept. 8 1,900 0-9 3-70 1,690 
May 20 4,970 2-3 10-65 11,400 2 1916 
June 16 5,550 2-4 12-06 13,1002 |} Feb. 21 1,470 5-10 3-40 745 3 
July 13 3,760 1-7 7-34 6,2702 || June 13 2,970 2.40 9-00 7,170 
Sept. 7 3,160 Det 4-6 3,2602 || July 8 3,990 2-55 11-50 10,180 
Octrns 1,710 1-0 3-55 1,720! || Sept. 11 2,030 1-06 4.34 2,150 

1913 Nov. 21 1,190 0-69 2-45 820 
May 13 2,570 2-2 7-55 5,610 1917 
June 5 7,016 2-6 14-60 18,700 Jan. 22 1,580 (O< 330, see ne een 520 


1Cable station. 2? Bridge station. % Under ice cover. 


MONTHLY SUMMARIES 


| Run-off ; 


c : ~ Run-off ; i ie 
Discharge in second-feet deoth in Discharge in second-feet depth am 
Month Per |incheson |} Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area | 
1911 1912 
Mar Sa as erty rate Patel eves click ona lieraeah ris whewall Seenans elecs | eroueactenercters Mar.... 790 490 | 585 0-31 0-36 
PW og (ki 501] GR EeO Col bitcb a td In eecanie al eine antl lortinoeac April 4,960 755 2,660 1-40 1-56 
Ma Vite | sels Uchete oil Gitte cisra oe OL hase ote, etoictee © | sueachae motes May 13,780 4,960 9,130 4-81 5-53 
Da il ee kten See Lom forkcyewstdl kctaete Heke) Wee a reaches ncacrcar atc, cee June 13,780 9,530 | 11,750 6-18 6.89 
FULL isn edseel| evenereener ose lia temcncleateray ul een enete er eccl lias eweret tera | oem ane nen July 9,210 3,700 5,880 3-09 3-57 
AUG see lewis cave leieitics Sra auneeaes ull getsiota thet aimee Aug 3,600 2,400 2,900 1-52 1.75 
Septic. 1,730 1,354 1,580 0-83 0.93 Sept 2,700 1,680 2,310 1.22 1.36 
Octyt-nn 1,460 940 1,160 0-61 0-70 Oct 1,780 1,440 1,615 0-85 0.98 
IN OVE a Palherasete Zorn ate ['otetare, as, «lfate eens cael devote iene (ls auena eins Nov 1,680 1,560 1,615 0-85 0-95 
Deca terete ii ove sretstacal| wtelcveeevenne'l otete tecctte: call chetete ceuens iar okore ravens Dec 1,540 1,030 1,260 0-66 0-76 
Period 8. has eal! bears ae | bates tiocd atets ane Nts tale eae eee Period | 13,780 490 3,970 2-09 23-71 
1913 1917 
oD ADE SoAtoiatottiate Cac fice isl StS hes [adetetecobs. cack emeunitate Dee creten eaenets Jan... 1,375 937 1,055 0-56 0-64 
Feb a aaa aeeennc | Se srcise- ie PORE ea taae Viana tee teers sees Feb... 1,445 775 1,123 0-59 0. 61 
INV a ES siavera| atateterstors 6)| leiewet are aeH saemei crete oi s|| ame tencintel| cneeeyseoeee<ts Mar... 1,020 724 843 0-44 0.55 
April.... 5,660 603 2,712 1-43 1-60 Aprils 4,345 1,020 2,822 1-49 1.66037 
May....| 14,300 4,150 7,250 3-82 4-40 May...} 10,000 4,540 7,887 4-15 4.77 
June....| 21,800 13,400 17,443 9-18 10-25 June 12,000 8,695 10,486 §-52 6-15 
July....| 13,600 5,380 9,106 4-80 5-52 July 9,880 3,520 7,189 3-78 4.36 - 
Auge. < 5,240 2,810 3,787 1-99 2-30 Aug 3,280 1,410 2,133 1-12 1-29 
Sept..... 3,160 2,180 2,773 1-46 1-63 Sept 1,560 1,210 1,285 0-68 0-76 
Octo). >. 2,080 1,720 1,957 1-03 1-19 Oct 2,130 1,520 1,838 0-97 1-12 
NOV es 1,980 1,560 1,746 0-92 1-03 Nov 2,480 1,845 2,187 1-15 1.28 
Deer 1,560 965 1,240 0.65 0.75 Dec 1,800 1,020 1,324 0-70 0-81 
Period...| 21,800 603 5,335 2-81 28-67 Year...) 12,000 724 3,348 1-76 23-96 


1 River frozen up Nov. 11, 1911, and ice went out Feb. 28, 1912. 


* Revised value based on recent measurements. 
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MONTHLY SUMMARIES—Continued 


. 5 id Run-off A ‘ 3 Run-off 
igeberee ie second fey’ depth in epee Sap rere Recon feet 2 depth in 
Month Per |incheson;| Month 4 Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean square drainage 
mile area mile area 
1915 1916 
1,000 800 885 0-46 0-53 | RTP ee | ces cere he lens tevantsevote hata Aeration hall et evoteccs [tue teary ae 
750 630 655 0.34 0-35 aks) OR cote ese motes: 2 (ere icy tata Baek ary ee IT I eee 
1,190 630 836 0-44 0-51 IVER Sra fact ayy or ates an ateh sreceealliiare tna ar aioe tig endestors laden ate Brees 
5,630 1,260 3,536 1-86 2-08 April 3,300 1,620 2,360 1-24 1-38 
10,700 5,770 8,737 4.60 5-29 May 5,870 3,400 5,220 2-75 eyculy/ 
10,100 7,170 8,286 4.36 4.86 June 12,330 5,870 9,100 4.79 5-34 
9,700 5,910 7,881 4.15 4.77 July 11,680 5,590 8,770 4.62 5-33 
5,630 2,100 3,523 1-86 2-15 Aug... 5,320 2,240 3,470 1-83 2-11 
2,050 1,340 1,628 0-86 0-96 Sept.... a 210 1,520 1,950 1-03 1-15 
1,820 1,260 1,420 0-75 0-86 OGtuaes 1,510 930 1,170 0-62 0-71 
1,910 1,260 1,626 0-86 0-96 Nov.... 980 760 890 0-47 0-52 
1,220 940 1,056 0-56 0-64 Dees: . 760 600 670 0-35 0-40 
10,700 630 3,339 1-76 23-96 Vente el2.330 600 Year....' 10,700} — 630! 3,339) 1-76! 23-96 || Year...) 12,330 ' 600! 3,730 | 1-96! 20-11 | 1-96 20-11 
; : 
’ 99 SHUSWAP RIVER—at Couteau falls Drainage area, 760 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge below Couteau falls, near Lumby. 
Records available—For years 1912, 1913 and 1914. 
Co-operation—Records taken by Couteau Power Co. and C.N. Ry. engineers. 
Gauge—Vertical staff gauge, with standard enamel facings ; read daily. 
Channel—Varies in width from 70 feet at low water to 150 feet at high water. The jamming 
of logs on a gravel bar below the gauce may occasionally cause backwater. 
Discharge measurements—The company’ s engineer obtained a metering at every appreciable 
change of stage. 
_ Accuracy—A. Great care is taken and accuracy is probably very high. 
_ General—Charts showing the data obtained in 1912, 1913 and 1914 are given on Plate J. For 
description of proposed development on this river see page 173. 


MONTHLY SUMMARIES 


; ; c Run-off ; 5 ay be Run-off 
Discharge in second-feet \ deptin Discharge in second-feet depen 
Month Per |incheson |} Month Per |incheson 
Max Min. Mean | square | drainage Max. Min.. Mean | square | drainage 
4 mile area mile area 
1912 
rE (Rye (OF Gee Se ee (AE a. lls sin wean Janne. 383 272 327 0-43 0-49 
TE. 6 af erceyee rel (gare cael (gat arnt (a nH Feb 370 308 343 0-45 0-48 
ET. 25 all sve, Geka aR PAS cea ES oat es Sieve panini ROMS Mar 426 298 335 0-44 0-51 
“OILIEL So sol hore’ entapsted Wap nea ar NCSI Ben Sale (i aa a Ioana es April... 2,084 458 1,447 1-90 2-12 
Serres OPPS FW or tnters el Sey aetowats || sua alan o tines wakes May... 7,300 2,070 4,680 6-16 7-09 
CTR co ad fhece Steet al [IB Bre canal fo ee aia le SR Ta June...| 7,800 3,697 5,764 7-58 8-46 
Ne 5 Callee ceil (UP Seri Rae] pet ates enim! Be aeennna ra eed July. 3,815 1,750 2,805 3-70 4.26 
eo uct glee eee I ete a aT Cee eam ee a a ane Dk Sad Aug 1,943 1,280 1,624 2-14 2-47 
coo alle cecieyemeahedl Regeee erecta (ERB octet REIRIES Saret SRRIE coreetana Sept 1,534 775 1,204 1.58 1-76 
PME | MS rete airs} Sea aifascsell atet aealev aioe. [ide eaters Pale ie acs alevete Oct 1,208 772 931 1.22 1-41 
Rare [EE ee ct See eae Se lls cc ak lids euetchaiontiess Nov 865 746 799 1-05 1-17 
8 5 al loeee tee ae SRaeeaee (eeeretaernon] a oP pia Fee Dec 731 484 594 0-78 0-90 
Ke MER a ie Mime ee ES Sess Year 7,800 272 1,738 2.29 31-12 
1913 1914 
530 336 382 0-50 0-58 Jan 609 413 534 0-70 0-81 
Pest 478 382 412 0-54 0-56 Feb 490 408 441 0-58 0-60 
417 SCL 388 0:51 0-59 Mar 621 340 447 0-59 0-68 
2,730 374 1,405 1-85 2-06 April 2,630 600 1,724 2-27 2-53 
9,200 1,605 3,925 5-17 5-96 May 5,880 2,250 4,280 5.64 6-50 
13,276 6,280 8,778 | 11-56 12.90 June 6,827 3,775 5,077 6-68 7-46 
6,150 2,600 4,288 5-65 6-50 July 5,260 1,570 3,440 4.53 5-22 
2,374 1,470 2,070 2-72 3-138 Aug 1,555 790 1,164 1.53 1-76 
2,528 1,079 1,528 2-01 2-24 Sept 1,200 680 833 1-10 1-23 
1,350 900 1,139 1-50 1-73 Oct 1,460 1,100 1,248 1-64 1-89 
1,160 728 887 1-17 1-31 Nov 1,510 900 1,212 1-60 1-79 
710 455 541 0-71 0-82 Dec 900 450 605 0-80 0.92 
13,276 336 2,145 2-82 38-38 Year...) 6,827 408 1,750 2-30 31-39 


* Revised value based on recent measurements. 
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100—SILVERTON (FOUR-MILE) CREEK—below Hewitt mill Drainage area, 41 sq. miles 


DESCRIPTION OF GAUGING STATION 


Location—At bridge, about 3 miles from mouth, near Silverton, and about % mile below Hewitt 
mill. 

Records available—May, 1914, to Dec., 1915. 

Drainage area—40 to 50 sq. miles. 

Gauge—Vertical staff, enamel; read daily. 

Channel—Swift water with rocky bed. Apparently permanent. 

Discharge measurements—May not be very accurate. 

Winter flow—The creek does not stay frozen for more than afew daysatatime. Fraziland anchor 
ice may form at times. 

Accuracy—Below discharge of 36 sec.-ft., uncertain; between 36 and 380 sec.-ft., B; above 380 
sec.-ft., D. 

General—This creek is used for mining purposes by Standard, Hewitt and Van Roi mines. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ‘ Area of Mean Gauge © * 

Date section | velocity height | Discharge Date section velocity height Discharge 

1914 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
April 19 43-0 3-97 0-85 171 Sept. 9 24-6 2-16 0-80 54 
May 12 63-5 4.69 1-20 298 Dec. 1 16-9 2-61 0-53 44 
June 11 57-2 4.81 1-15 275 19162 

aes 95-6 5-01 2-10 4791 Mears 04 ei: « setae) tai tanta: ene cuevers 0-40 23 
July 9 66-0 4.30 Te25 283 Raine eso hadiollamormoccd 0-70 52 
Aug. 18 33- I 2-64 0-5 88 IME aL OS Wate cera: cytvions couel| easualareRs vores 1-35 186 
Nov. 3 32-5 Oly 0-5 101 AUT SM Geae eran Lt. aarp shee 1-97 171 

1915 SRM OM asec deatiece | de Wate 5 carey aes 1.37 68 
Mar. 18 18.6 2-10 0-35 39 Septionl: leit co ctsreats-crsteenetas 1-30 70 
April 28 46-0 3-02 1-30 139 Sh ee ah Eee coc) techie 1-40 72 
June 10 56-1 4.18 1-50 235 Oeb SOR rater atencre tale pee nee 1-29 41 

1 Meter out of order. 2 From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 351. 


MONTHLY SUMMARIES 


; : * Run-off ; < e Run-off 

Discharge in second-feet depthin || Discharge in'second-feet™ depth i 

Month Per |incheson || Month Per |incheson 

Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1914 1915 

OCS) oer aT PR Die ek ATED eae aa ee SI De cl Meri Feb... 38 35 37 0-90 0-94 
INT EE LI Si rs capsule borates Nha eae erase aeiT tare) ows Go Petisee ll aie hee tdas Gaal Gat ate ene Mar... 44 37 39 0-95 1-10 
Jethoy gl UA ig eet] Pe Aenea (ea VERE Bh set ee PAB ae cant & April .. 254 43 127 3-10 3-46 
May 494 190 328 8-00 9.22 BYa.0 480 180 270 6-58 7-58 
June 758 312 475. | 11-59 12.94 June 431 208 270 6-58 7-34 
July 455 140 268 6-54 7-54 July 254 180 208 5-07 5-84 
Aug 165 65 103 2-51 2-89 Aug 180 65 101 2-46 2-84 
Sept 136 59 91 2-23 2-50 Sept 71 51 64 1-56 1-74 
Octet 108 65 86 2-10 2-42 Oct 71 51 63 1-54 1-78 
INOVea 133 52 77 1-88 2-10 Nov.! al 45 55 1-34 1-50 
Deca 46 ' 20 35 0-85 0-98 Dec 45 38 41 1-60 1-15 
Period... 758 20 183 4.47 40-59 Period. 480 35 116 2-83 35-27 


1 Partly estimated. 


101—SILVERTON (FOUR-MILE) CREEK—above Hewitt intake 


Drainage area, 30 square miles 


DESCRIPTION OF GAUGING STATION 
Location—Immediately above Hewitt intake, about 5 miles from Silverton, at mouth. 
Records available—April 24, 1914, to Dec., 1915. 
Gauge—Vertical staff, enamel; read daily. 
Channel—Water smooth and swift ; controlled by Hewitt diversion dam. 
Discharge measurements—Made by wading. 
Accuracy—No high water measurements have been made. The gauge readings in 1914 were 
somewhat intermittent. The results in 1914 may not be closer than 20 percent. In 1915 - 
the results. should be better. De ; 
General—Granite creek flows in below this station and above the station situated below Hewitt mill 


= 
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5 DISCHARGE MEASUREMENTS 
Area of Mean Gauge s Area of Mean Gauge 4 
Date section | velocity | height | Discharge Date section | velocity height | Discharge 
: Sq. feet |Ft. per sec. Feet Sec.-feet || Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 9 49-5 2-70 1-38 133-0 
. April 19 62.7 1.27 1-05 80-1 Sept. 9 26.4 1.32 0-64 34-8 
June 11 55-0 3-55 1-52 195-01 Dec. 1 46.4 0-67 Ice 31-42 
July 9 57-8 3-56 1-58 205-0 19163 
Aug. 18 26-9 1-86 0-8 50-1 Maya LOv |Ratencdarerestaligtetes tein 1-25 114-0 
Nov. 3 22-6 2-09 0:8 47.4 Au Gils a ch scans caiteede fig shar ote: oyevtees 1-48 120-0 
1915 Septe2oa isaac seks outils 0-89 46-1 
Mar. 18 16-3 0-93 0-75 15-1 OCbx SOR | Fe aces se relies cle e.c eee 0-39 22-7 
April 28 41-0 1-96 » 1-05 80- 
pe eerent section. *Ice conditions. % From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, 
Dp. ool. 


MONTHLY SUMMARIES © 


i : dct Run-off : i i Run-off 
pinghatie Dungeon tent depth in es hc sapere SLlecai jhepeat teate an MADE Ser 
Month i Per | incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. | Min. Mean | square | drainage 

mile area mile area, 

Ay nergy) W191 8 eh ee 1915 

PEN a eeeta rr (SME Se heel icuwdes «cal ate baleee lt ATs). ee 1525 15-0 15-3 0-51 0-59 

REP IeR A Re irc AL EO Ne faye: ciegail| cle ev ars anne lisiteclaie. 4 ‘eb al[i's @ allele ore \e |e Rebiawe 15-1 15-0 15-1 0-50 0-52 

PE A Poe tector seater « oesl atete rec tueraWciare e larae Orel eine ss Mar.... 16-0 14-8 15-1 0-50 0-58 

PPA ae Pe ea BIN irate ts aia a Malll eats essay ens [We ievta ees ol] tae vehicles asa April... 131 15-6 68-4 2-28 2-54 

381 60 234 7-80 8-99 May.. 206 105 144 4.80 5-53 

430 157 290 9.66 10-8 June. . 172 121 141 4.70 5.24 

226 (0155 148 4.93 5-68 Ula eee ilisVe 92-1 123 4-10 4-73 

71-5 48 62-4 2-08 2-40 Aug... 88-6 34-5 54-2 1-81 2-09 

69.2 26-2 46-1 1-54 1-72 Sept 39-6 23-0 28-5 0-95 1-06 

57-6 31-7 40-3 1-34 1-54 Oct 39-6 20-8 27-6 0-92 1-06 

60 26-2 36-6 1-122 1-36 Nov 3175 AG 25 | Qhe7. 0-72 0-80 

26.2 12-5 18:8 0-63 0-73 Dec 16-2 15-0 “15-4 0-51 | 0-59 

Period...!| 430 12.5 110 3-67 33) 22 Year 206 14-8 ay) tseyy 25-33 

1 Ice conditions obtained Dec. 13 to 21. 

102—SIMILKAMEEN RIVER—near Ashnola Drainage area, 2,900 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Near Ashnola, below Ashnola creek. 

Records available—April 8, 1914, to Dec. 31, 1916. 

Gauge—Standard vertical staff gauge ; read daily. Datum lowered 1 foot on Mar. 8, 1916. 

Channel—Is straight at section, width 125 to 235 ft. ; bed very rocky and water turbulent even 
at low stages. 

Discharge measurements—Rating curve well defined. 

Winter flow—Partial ice conditions exist for short periods in cold winters. 


_ Accuracy—Good. 
DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge Rat 
| Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet R Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 i} 
Apr. 8 552 3-41 1-35 1,881 Mar. 8 300 1-64 0-97 4941 
' May 10 1,097 6-69 3-92 7,326 May 31 1,230 7-75 5-60 » 9,530 
June 10 913 5-14 3-10 4,697 June 28 1,615 8-70 7-30 14,000 
t aa od 856 4.51 2-75 3,870 Aug. 3 585 3-63 2-50 2,120 
f July 29 382 2-24 0-30 858 ee il 350 2-30 1-15 802 
| Aug, 30 261 1-38 —0-47 360 Nov. 17 207 1-80 0-50 374 
| Nov. 23 375 2-04 0-20 764 1917 
: 1915 Jan. 20 225 1.22 0-30 274 
April 6 550 3-97 1-40 2,165 
une 6 729 4.90 2-60 3,560 


1Gauge datum lowered 1 foot. 


* Revised value, and includes watershed area of Ashnola cree k. 
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MONTHLY SUMMARIES 


. . Ms Run-off q : Run-off 
qmech ere g smiacrondalec depth in _MeDisehange in scoobd leek SU deo 
Month Per | inches on |] Month i Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
Pos dR ey i tacrctn Ol pero Oil pa eeic ce alloc Ablomg moo coca 6 Aprill., 4,305 1,880 3,101 1-07 0-91 
INT ayia me See recast Gh cei auevevell oraroneteoners'| iors ecoellnell Go ccteretene erate May...| 15,525 3,870 8,960 3-09 3-56 
PUNE MES oo weeks ae llorneie ae cf t-aisce a tletilis onetste ouall Chel usta ote June...} 12,945 3,770 6,839 2-36 2-63 
AD Uber acre Re tetas | Serer ere eee acs Pe Nectatre colts ail hcprorecisitue! lean oe eeRocetbyats July... 4,185 795 1,993 0-69 0-79 
PAU Nee cc | eee RR oe arate oe) Braid ate letra aue Gyel|| Maecerejtaxe nel] ademeeenel ete nere) ANZ iene 795 330 542 0-19 0-22 
Septet cove cite all cwiakovaret cra eciupace con emilicieh are ctv alll cmavccametistay ene Sept.... 720 318 469 0-16 0-18 
CO Foreteaain Nenidicic cote lnerters Ga cic | Piac .cnserk all Ieee aie al lo micinctoioos Oct...” 720 462 578 0-20 0-23 
INT OV acre shaele eee lover elas czctail  eteceusiccs tobeifisuatetcpeneat | ue Clone euaroice Nov.... 1,009 624 786 0-27 0-30 
TSG Sete | Metetouchevevell chia ate oie ei|leieicrerete covell hearers enn oNererene carota Dec.... 755 160 447 0-15 0-17 
POLLO shel rete crore scl ay o ohe ate veld lovee ese weesel lig Creel ote eg lier ane Rote Period..| 15,525 160 2,635 0-91 9.27 
1915 1916 
Jan 450 190 343 0-12 0-14 Jane 320 300 300 0-10 0-12 
Feb 340 220 308 0-11 0-11 Feb... 790 310 465 0-16 0-17 
Mar 770 310 453 0-16 0-18 Mar.... 2,620 580 1,190 0-41 0-47 
April 5,790 700 2,644 0-91 1-02 April... 6,250 1,070 2,520. 0-87 0.97 
May 5,570 2,445 3,918 1-35 1-56 May...| 13,600 4,800 8,140 2-81 3-24 
June 3,580 1,500 2,422 0-84 0-94 June...} 20,550 8,300 | 12,490 4-31 4-81 | 
July 1,710 910 1,293 0-45 0-52 July...| 10,600 2,400 5,790 2-00 2-31 
Aug 1,660 400 745 0-26 0-30 Au eee 2,220 710 1,340 0-46 0-53 
Sept 520 260 404 0-14 0-16 Sept.... 1,210 460 660 0-23 0-26 
Oct 1,940 375 694 0.24 0-28 Octan. 520 400 440 0-15 0-17 
Nov 1,400 400 675 0-23 0-26 Nov.... 490 320 395 0-14 0-16 
Dec 570 340 476 0-16 0-18 Dece.... 380 255 330 0-11 0-13 
Veariane 5,790 190 1,198 0-41 5-65 Year...) 20,550 255 2,830 0-98 13-34 
1 For period April 8 to 30. 
103—SKAGIT RIVER—above international boundary Drainage area, 356 square miles 
DESCRIPTION OF GAUGING STATION 
Location—4. miles from international boundary, 40 miles from Hope. | 
Records available—Mar. 27 to Dec. 31, 1915. 
Gauge—Gurley automatic. 
Channel—Fine gravel ; good control; width about 150 feet. 
Discharge measurements—Well define rating curve. 
Winter flow—Ice conditions exist during the winter months. 
Accuracy—C. Gauge was out of order for a short period. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge : Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height Discharge 
eat Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1 
Mar. 14 228 0-80 8-92 193 9.03 280 
“9 26 379 1-68 9-80 635 10-25 975 
May 30 454 2-40 10-48 1,099 10-22 869 
Oct. 26 370 1-93 9.99 714 10-20 859 
28 480 2-60 10-65 1,250 
1 From “‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 132. 
MONTHLY SUMMARIES 
Disch i : Run-off . . wy Run-off 
ca ell ca aah SEMIN Ged Tischares trieedendsierrey ase 
Month ‘ } Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 
1,240 820 974 2-73 3-05 
1,065 760 924 2-59 2-99 
1,135 615 850 2-38 2-65 
670 425 508 1-43 1-65 
470 230 331 0-93 1-07 
240 50 136 0-38 0-42 
1,305 . 50 430 1-21 1-40 
1,210 345 598 1-68 1.87 
665 260 426 1-20 1-38 
1 se) 3 (ns BeamU spe PemeD AUN cue aa cs Cre ea LE ea ees te Period.. 1.305 50 575 1-61 16.48 
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104—SKEENA RIVER—near Hazelton Drainage area, about 9,200 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At ferry at Old Hazelton, 34 mile above the mouth of Bulkley river. 

Records available—July 16 to Dec. 31, 1915. 

Gauge—Chain gauge on long pole braced over left bank near ferry ; read daily. 

Channel—Straight above and below section. Bed is permanent and current swift. At high 
stages, only surface velocities can be obtained. 

Discharge measurements—4 well distributed measurements during open season 1915. 

Winter flow—River usually freezes over early in December. Winter flow is affected by ice jams 
near confluence with Bulkley river. 

Accuracy—Below gauge height of 5.0, results should be within 15 per cent ; above 5.0, Gita 


20 per cent. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge é Area of Mean Gauge 
Date section velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 1916* 
July 16 4,460 6-32 DOO 28,200 Mary Sy evecare ieee sat. neset eens -0-70 2,190 1 
Aug. 28 3,340 4.99 3-00 16,550 April DLs ee corcerel tee ete eek 1-87 4,300 
5 2,190 S227 0-20 7,150 Miya 1SE | Seetac sce cen tttsis cette 3-05 15,500 
3,490 5-24 3-40 18,280 


* From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 356. ‘Ice. 


MONTHLY SUMMARIES 


: : © Run-otf Di ; 3 Run-off 
Discharge in second-feet depth ist ischarge in second-feet depth in 
Month Per |incheson |} Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 
ENE. 5 1 cla ato ceca rel PORCnEnE) cook anal Rate eR neti] ole secaiee Poh emma renee rae Aug.!..; 36,000 17,400 25,600 2-78 3-20 
TI ere ease trae ore eialell qusce eastetel| ace tee acerens Sept.. .| 19,040 7,160 12,000 1-31 1.46 
Mice Pe erin se llicctcs cle ssarys | te ems wise Oct... :.| 52,720 8,300 | 18,400 2-00 2°31 
eee | PRI eae leer rere AR te retire. aiillatie-s 0 ceo] seusanen eae! se Nov...| 13,520 6,120 8,460 0-92 1-03 
Er I |r oe tanec eh oll echcecece trail & seialene:« |'s 5/6 a euseeucte Dec.... 6,120 5,640 5,850 0-64 0-74 
BeeTIOC a tarecess Sacha es RS RE LR Ca el See eee Period..| 52,720 5,640 | 14,062 1-53 8-74 


1Maximum flow July 16 to 31 was on July 22; gauge height, 9-5; estimated discharge, 47,920 second-feet. 


105—SLOCAN RIVER—near mouth Drainage area, 1,300 square miles.* 


DESCRIPTION OF GAUGING STATION 


Location—About 1 mile from mouth, on highway bridge near Crescent Valley. 

Records available—Dec., 1912, to Dec., 1915. 

Gauge—Vertical staff gauge, fastened to the bridge cribbing ; read daily. 

Channel—Straight above and below the section, and inclined to shift. One side of the channel 
is often filled with logs. The control is not satisfactory. 

Discharge measurements—Are made from the highway bridge. 

Accuracy—This station, particularly at the higher stages, is not considered satisfactory. The 
channel is frequently obstructed by log booms or jams, and is inclined to shift. It is 
hoped that further discharge measurements and a careful analysis of the records will enable a 
satisfactory revision to be made. The summaries given below, therefore, must be regarded 
as approximate only, especially at the higher stages. 

General—The results obtained at this station, in conjunction with those obtained on the Kootenay 

river at Glade, are utilized in rating the gauging stations at Bonnington Falls and at Nelson. 

Errors in the rating of this station will therefore be reflected in the derived ratings for the 

Kootenay river at Bonnington Falls and Nelson, though to a reduced degree, owing to the 

fact that the discharge of the Slocan river forms a relatively small proportion of the dis- 

charge of the Kootenay below their confluence. 


* Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean. Gauge : Area of Mean Gauge : 
Date section | velocity etahe Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet ' Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 May 5 1,170 4.56 6-75 5,340 1 
ov. 8 652 2.47 4.40 1,600 7-80 5,420 1 
1914 6-50 4,540 } 
Mar. 6 470 1.91 3-45 897 
May 30 1,470 5-43 8-10 7,980 7-70 8,040 
Aug. 13 845 3-01 5-10 2,540 10-60 14,350 
Nov. 10 579 4.11 4.82 2,380 5-86 4,270 
Dec. 9 468 2-62 3-95 1,230 4.52 2,310 
1915 3°97 1,580 
Feb. 24 339 2-07 3-10 703 1 3-10 860 


1 Logs in channel. * From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 351. 


MONTHLY SUMMARIES 


Discharge in second“feet ae Discharge in second-feet ee 
Month Per |incheson |} Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area ' mile area 
1912 1913 
MU ATA Ns Stone | eecr eben retell ais venstelonn | Geeta antaveren cl|ciscchens colton rae tenon ete: Jane 780 530 655 0-50 0-58 
STD crac ile onerere-trelllaratecoretehe tll ne cdee otre ll aacooaierenal le aPaucaeteemen Feb.... 850 430 640 0-49 0-51 
Iara cee |Past el bhecce cle ata he sha letratchar leurorrcsatene!lVayclsreere tates Mar 630 280 455 0-35 0-40 
Hal otal Ue Sean aera Sh ec PeRINO ical Rate eek very Ot PeREi 3.00% | 3 cicks cay Sictc April 4,230 350 2,290 1-76 1.97 
I Eel RAI Rte A Meee Ar he cee el NEA 2d ae oie rib. May 16,200 3,360 9,760 7-51 8-64 
SUC |e ec ered eeoosots feet tenner licaneotohe uel (eho a-rotensuenere June 22,000 | 10,000 | 16,000 } 12-31 13-74 
PULL is eet sta| aeons Sis eecerel icra eaeaceome Rue tetetakona kere cntie a tr eaetentenanets July 10,500 4,230 7,370 5-67 6-52 
ANTE ire Oe finns: cravece tell oie vate tanec lit. aie uaee tere ailkae) orate oye [fe eaneasnstereee Aug 4,140 2,600 3,370 2-59 2-99 ' 
Beptae srcelliere chester ell ote cietope’ cle [ienetseeumceorolhetesene tease] | Senet ecemede te Sept 3,900 2,350 3,120 2-40 2-68 
Oates al arene cellistecclecane eral ee Mleyotetes allel chenshe sell lo ecereha tetera Oct 2,350 1,600 1,980 1-52 1-75 
INO Wee fall ae ore ean oul a eras ail seecenetrateat| Me karedel oie | ior aneembemenete ne Nov 1,700 1,320 1,520 1-17 1-31 
Dec 950 700 825 0-63 0-73 Dec.! 950 700 825 0-63 0-73 
Via cl eee atric ove | eee eee recall oceoumtar aro Ftare iets halle pou oteePeT Year 22,000 280 4,000 3-08 41.82 
1914 1915 

Jan 2,090 850 1,260 0-97 1-12 Jan 800 700 755 0-58 0-67 
Febi.-.2: 1,240 970 1,050 0-81 0-84 Feb 700 700 700 |} 0-54 0-56 
Mar 1,340 750 1,040 0-80 0-92 Mar 850 700 754 0-58 0:67 
April 4,950 1,340 3,280 2.52 2-81 ADTIL Ad yeas Ae) cee ceter ae Uecoreohe canoe teceere teers | nae ete 
May 8,120 3,980 6,360 4.89 5-64 LEN aaehs| crac cht Por an ACHR arcana cl teach oictanalbercroo Sus 
June 11,700 6,390 8,170 6-29 7-02 JOM! S, 4 af seater hae 5 Cgioetalere aireill Bre Ruetond tool can doer | eae 
July 8,120 3,500 6,150 4-73 5-45 AA Agreed ec eSeral [bic aeeec lneverecath Wace sallcwisn noo. 
Aug 2,780 1,340 2,050 1-58 1-82 ANB ie 5 3,]d chats waesi] istovavedaneta || bloeealerenea| dened) neste || eneterenaenaa 
Sept 1,650 1,240 1,390 1-07 1-19 toy =) CNN Meee acer Mead Iie ees te Be 
Oct 2,320 1,440 1,590 1.22 1-41 Oct 850 800 811 62 0-72 
INOVeeeri: 2,550 1,440 1,840 1-42 1-58 Nov 850 800 820 0-63 0-70 
Deer... 1,440 750 989 0-76 0-88 Dec 800 750 773 59 0-68 
Weary. schwll,700 750 2,931 2-26 30-68 Period sa) ssucapn ace toll ere eerste lieeo veneered lather eesiaeel lke “A 


1 Figures for Dec. are for 1912. 2 Results for the higher stages in 1915 are withheld for further study. 


105a—SLOCAN RIVER—at Slocan Drainage area, 710 square miles 


-DESCRIPTION OF GAUGING STATION 
Location—At the outlet of Slocan lake at Slocan. 
Records available—April 1 to December 31, 1916. , 
Gauge—Vertical staff, nailed to pile at end of C.P. Ry. wharf on Slocan lake. The gauge is about 
200 yards above the metering section. 
Channel—Uniform, with smooth flow ; control good. 
Discharge measurements—2 in 1915 and 8 in 1916. 
Winter flow—lIce conditions not severe ; lake is open for navigation throughout the year. 
Accuracy—Between discharges 0 to 4,000 sec.-ft., A ; 4,000 to 9,000 sec.-ft., B ; 9,000 to 14,000 


sec.-ft., D. : 
DISCHARGE MEASUREMENTS 
, Area of Mean. Gauge p Area of Mean Gauge 
_Date section | velocity height | Discharge Date section | velocity height . | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 June 28 2,265 4.14 8-10 9,390 
Mar. 25 508 0-90 0-50 460 July 15 1,820 3-65 6-65 6,630 
July 29 1,110 2-64 3-75 2,930 Aug. 4 1,140 2-90 3-92 3,320 © 
1916 F vidhrce'}!) 867 2-10 2-35 1,820 
Mar. 13 526 1-13 0-09 592 Sept. 26 678 1-71 1.62 1,160 
May 8 1,150 2-49 3-78 3.100 Nov. 1 577 1213 0-90 652 
%y 
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- a MONTHLY SUMMARIE 


A Discharge in second-feet Run-off Discharge in second-feet Run-off 
dha. BEA SOSA, ard NG Cy oye ob Seereeniie ios POR ee eR TE CeDtD in 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max, Min. Mean | square } drainage 
mile area mile area 
1916 
ENGI Mee | eee ee eerie sean letadcuar cverers, | Svetalsceuerall tues ave eras ahs April... 1,510 700 |- 1,040 1-46 1-63 
PU tmeregete [irene mo cre [take sence lets lhene statin wlehsi] sleceva abe % | dreveneveicyarene May... 3,160 1,690 2,310 3-25 3-75 
BRISTICERRIR ON AUS AY te reo e | artvath 3 do ys\| or diets iene olf Gcevenane en] Glouer snare relice June...} 11,400 3,260 6,640 9.35 10-40 
EVAL IM UMereT AL ere At che toni lsterehc forte: si[vorerekerehs oe fus eleenbaucl| ore eve shen stens July... 8,800 3,480 6,360 8-82 10-20 
ENTY 255) eco) RRO ieee El NP AS UES GrChd NORD EPC LEROIE (PSC HO ceca! (oecacic non enaae Aug.... 3,370 1,690 2,430 3-42 3-94 
RSS E SC merry) Mest voter ce i Vevavetetcie cifitbare ove alata iene cere, suet [letaue te Gremears Sept.... 1,690 1,430 1,600 2-25 2-51 
° Ries tree cee | eat crave ash licdw strainer otal] aa seece)'s co's lise, ePevanere se s.ays one Oct te ro|lnaeteeeceea lites we cree 1,100 1-55 1-79 
INTER Zo an. Gti Ges Oe Be iGl Ponte Ge ACHE) | GR EATE RCNA! RARE NEREREN Cee nrc. ea Novee.s 1,030 530 630 0-89 0-99 
DOs oddlagedoeod usenet a lobo pop eal load col faba one Dec... .. 530 385 464 0-65 0-75 
: [Ptoredaye 5 lle ence) a ale Ne anche Bare cree ee EPO eee ae Period .|. 11,400 385 2,497 3-51 35-96 


1 Owing to change in gauge readers no readings were obtained during October. Mean monthly discharge esti- 
mated by interpolation. 


s © 


106—SOUTH SIMILKAMEEN RIVER—near mouth Drainage area, 750 square miles* 


Perk 


DESCRIPTION OF GAUGING STATION 


~  Location—Near mouth at Princeton. 
‘Records available—May 14 to Dec. 19, 1914 ; Mar. 22 to Nov. 30, 1915 ; Mar. 27 to Nov. 12, 1916. 
Gauge—Standard chain gauge on the highway bridge ; read daily. 
Channel—Average width at measuring section about 170 feet. _ Bed, gravel, with a few boulders. 
. Discharge measurements—Are made with cable and 30 lb. weight. The rating curve is well de- 
fined. Change in control occurred on June 14, 1916. 
Winter flow—Partial ice conditions exist during winter months. 
Accuracy—Good, considered reliable, except at highest stages. 


DISCHARGE MEASUREMENTS 


, Area of Mean Gauge ; Area of Mean Gauge : 
Date section | velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 une 5 Dithe -56 2-92 1,467 
May 13 476 W235 3-88 3,490 1916 
June 15 511 6-25 4.00 3,194 June 27 763 8-00 5.60 6,080 
ay | 22 380 4.74 3-31 1,799 July 15 484 4-40 4-00 2,150 
July 27 117 3-58 1-88 419 Aug. 4 310 3-00 2-92 930 
Sept. 2 145 1-02 1.23 149 YD) 155. 2-30 2-25 356 
Nov. 28 121 3-19 1-85 386 Nov. 16 86 0-75 1-70 66 
1915 : 1917 
April 7 120 4.88 2-26 588 Jan. 12 76 143) sl eie Setar 109 
MONTHLY SUMMARIES 
‘ . i Run-off + ; ie Run-off 
Discharge in second-feet donthan . Discharge in second-feet depth in 
_ Month Per |incheson || Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1914 
ANTI 5 yO] en CORRE EE Pie Peete (era ceioicn (ermorceactonas June 6,037 1,337 2,544 3-39 3-78 
SAAN PM VERS 52h, cai Soil Vc ch seawensy sil ia muaneparecel|leseuste ove alll wveyehauevancic July 1,839 345 871 1-16 1-34 
Sc |e me Yate | aerate, Sarctter ays Tropen sues she ace [hiyoiccvahevaited lenokay ete dex ners Aug 335 144 235 0-31 0-36 
Panes Pieces Sailc este mechgual |i lad cs navaterd |lceatevereterniio sisttenereta = Sept 267 135 195 0-26 0-29 
NPP harsh fate raven ||oie sarees | Rg earl CR Nerert| ite steerer Oct 275 165 201 0-27 0-31 
| MRS ot elle Neko uilonuesges Nov.! 455 217 312 | 0.42| 0.47 
1915 1916 
| April.,.. 1,710 180 927 1-24 1-38 April... 2,270 340 820 1-09 1-22 
| IMav.....| + 2,270 850 1,505 2-01 2-32 May...| 6,700 1,550 3,450 | 4-60 5-30 
ia «June 1,630 500 928 1-24 1-38 June 11,340 3,530 6,340 8-45 9.43 
July 570 280 407 0-54 0-62 July 5,150 1,060 2,610 3-48 4-01 
i Aug 440 150 236 0-31 0-36 Aug 1,110 340 640 0-85 0-98 
Sept 180 98 142 0-19 0-21 Sept 580 200 300 0-40 0-45 
Oct 530 125 223 0-30 0-35 Oct.. 170 120 150 0-20 0-23 
Nov 365 150 PATE 0-37 0-41 Nov.? 170 65 115 0-15 0-17 
UREA | A eee src a, ocr, dals\| ade iterat al ei foxayst ou aice«\|oseteheiaal arene DOO. 40S Siatetenatas, altstauetane ois 100 0-13 0-15 
Period... 2,270 98 581 OaUe 7-03 Period..! 11,340 65 1,610 2-15 21-94 


1 Ice conditions obtained after Dec. 19, therefore no summary is given for Dec. * Estimated Nov. 13 to Dec, 31, 


* Revised value based on recent measurements. 
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107—SOUTH THOMPSON RIVER—at Chase Drainage area, 7,000 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At wharf of Adams River Lumber Co. at outlet of Little Shuswap lake, Chase. Sec. 
35, tp. 21, rge. 13, W. 6th mer. 


Records available—April 22 to July 31, 1911; April 10 to Dec. 31, 1912 ; April 12 to Dec. 31, 
1913 ; Jan. 1 to 27 and Mar. 24 to Dec. 31, 1914; Jan. 1 to Dec. 31, 1915 ; Jan. 1 to Dec. 
31, 1916. 


Co-operation—Gauge readings by Adams River Lumber Co. in 1911. 
Gauge—Vertical staff gauge fixed to pile ; read daily ; also chain gauge for winter use. 


Channel—Above the measuring section, river broadens out into Little Shuswap lake. Below 
section, river is straight for 200 yards, width about 500 feet. 


Discharge measurements—Are made from cable and boat. Rating curve well defined. 


Winter conditions—Except during severe winters the river remains partially open throughout the 
year. Very little ice forms at the Chase riffle, which forms control for station. Gauge height 
discharge relation is practically unaffected. 


Accuracy—Results considered reliable and accurate at all stages and at all times of the year. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge f Area of Mean Gauge 3 
Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
1911 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Oct. 20 4,450 1-30 3-461 5,780 1915 
1912 Feb. 24 3,630 0-69 2-30 2,510 
Mar. 1 3,710 0-68 1-95 2,380 April 20 4,570 1-76 4.89 7,800 
May 18 6,480 3-03 8.25 19,600 May 20 7,050 3-35 8-50 23,600 
June 13 7,190 4.29 9-91 30,800 June 11 7,000 3-49 8-98 24,400 
=| al 7,600 4.46 10.75 33,800 July 3 5,630 4.02 8-60 22,600 
July 24 6,200 3-18 ano 19,600 SPE 1S aa ao Alte eae es ete 7-75 21,100 
Sept. 5 5,180 2-25 5-73 11,600 Od SS 6,630 3-09 8-35 20,500 
1913 a 26 6,680 3-42 8-46 22,870 
May 12 5,780 2-26 6-25 13,100 1916 
June 10 8,390 4.50 12.27 38,100 Feb. 12 6,440 0-43 2-60 2,800 
July 7 1,850 4.10 10-75 32,400 July 22 7,366 4.03 10-70 29,700 
Oct. 22 4,400 1-5 4.37 6,630 Aug. 14 5,883 2-93 7-51 17,200 
1914 Oct. 23 4,254 1-10 3-55 4,690 
Mar. 31 3,610 0-77 2-58 2,790 
1 All gauge heights in terms of new gauge installed March 24, 1916. 
MONTHLY SUMMARIES 
Di ; E Run-off ; : n Run-off 
legharge 1 Second-teet asain pe 9) Dinbbatee ipescond tect Sica ae 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1911 1912 
May....{ 20,280 9,240 14,680 | 2-09 2-41 May...{ 33,450 10,950 20,280 2-90 3-34 
June....| 36,520 | 20,280 | 30,410 4.34 3-84 June...| 34,800 | 29,300 | 32,330 4-62 5-15 
July....| 36,050 19,200 | 29,210 4-17 4.81 July...} 31,800 16,620 | 22,650 3-24 3-73 
oR ors] hiete Gale ates] ey olla Stareicotl arate 2: ov cMlcvonekevene ll heros Mee ene Aug:....| 16,500 |° 12,210 13,650 1-95 2-25 
araiatsl| fare tare ecuerekell eactors = ahawel ates cca oi acco Sept....| 12,060 9,450 11,070 1-58 1-76 
Sohalis. 5] atone rel oot] poncteka coe «olivate ele iter oll ee Oetss.2 9,300 7,900 8,577 1-22 1-41 
sare meses: syeecayelhaiteye ete ail poas te chee e Nov.... 7,700 6,800 7,030 1-00 1-12 
stance lt sRetede tye, se betes ecthienal |tshatare-s0s a).2|'e 6 leteieua roll MR ateoneeertesY 3 Decis... 6,800 6,500 6,761 0-97 1.12 
Siokstl wan Vaeksts’ cptaiclsteractete Reza reieet ll lanes sic cil ckotee ett | Period..} 34,800 6,500 | 15,290 2-18 19-88 


*On maps recently published several changes have been made in the delineation of the 
upper tributaries of the South Thompson river ; an estimate of watershed area based on recent 
measurements gives nearer 6,750 sq. miles. 
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MONTHLY SUMMARIES—Continued 
ee c00€0€0_—>o>o>—m{ 
; : is Run-off - : es Run-off 
Discharge in second-feet Mepthice Discharge in second-feet Baptitte 
Month Per |incheson || Month inches on 
ax. Min. Mean | square | drainage square | drainage 
mile area i area 
1913 1914 
“To a 2 Al oe Sneed PRBS Greer) (i aIetRve eRe (RIPnP einen Re cucicik onc atr Jan 3,570 3,390 3,490 0-50 0-58 
“Sale. awall Seane etl oe 2 Siooiol ae cer Caicned (eicaene tems] EI HOR Sino er eb 24-5 |seeee es ee eee 3,000 0-43 0-45 
Ov 72 = ll ears Bel tone le tae Sel OGIO IGReRGT (GRO RDIcRCir Ee PROvOr eae ieorn Mar.3 2,940 2,720 2,783 0-40 0-46 
April}... 9,970 2,800 5,330 0-76 0.85 April 9,000 2,720 4,920 0-70 0-81 
May....| 26,000 10,200 15,119 2-16 2-49 May 24,450 9,160 17,783 2-54 2-93 
June....| 48,300 | 27,000 41,740 5-96 6-65 June 30,450 | 24,225 28,107 4-02 4.48 
July....| 39,200 | 22,100 | 28,987 4.14 ZS i July 29,950 | 16,800 | 25,175 3-60 4.15 
Aug.....| 21,200 13,000 15,319 2.19 2-52 Aug. 16,200 7,300 10,856 1-55 1-79 
Sept.....| 12,600 9,660 11,364 1-62 1-81 Sept 7,300 5,400 6,223 0-90 1-00 
Chests. 9,360 6,970 7,660 1-09 1.26 Oct 6,855 5,400 5,971 0-85 0-98 
IN'OVsl0 «is 6,970 5,850 6,314 0-90 1-00 Nov 8,220 7,000 7,677 1-10 1-23 
DEG si. 6s. 6,060 4,140 5,170 0-74 0-85 Dec 6,855 4,450 5,521 0-80 0.92 
- Period...| 48,300 2,800 15,220 P45 A194 22.20 Year...’ 30,450 2,720 10,125 1-45 19.78 
1915 1916 
ft Jan 4,200 2,960 3,020 0-50 0-58 Jan 4,100 2,800 3,070 0-44 0-51 
Py Hebis.... 2,850 2,590 2,700 0-39 0-40 Feb. 2,800 2,800 2,800 0-40 0-43 
Mer.. 2,850 2,510 2,570 0-37 0-42 Mars. .: 3,650 2,800 2,970 0-42 0-48 
April.. 11,200 2,850 6,518 0-93 1-04 April 8,550 3,650 5,720 0-82 0-91 
ay.. 26,800 12,000 | 20,029 2-86 3-30 May 18,050 8,850 14,610 2-10 2-42 
June.. 26,300 21,300 20,010 3-40 3-79 June 35,600 18,300 | 25,140 3-59 4.00 
July 23,100 20,900 22,450 3-20 3-69 July 36,120 25,200 | 31,940 4.56 5-26 
Aug 20,500 10,400 14,600 2-08 2-40 Aug. 24,700 11,600 17,050 2-44 2-81 
Sept 10,000 5,830 7,445 1-06 1-18 Sept 11,050 7,000 8,660 1-24 1.38 
Oct 5,700 4,830 5,045 0-72 0-83 Oct 7,000 4,350 5,380 0-77 0.89: 
Nov 5,300 4,610 5,020 0-72 0-80 Nov 4,100 3,050 3,540 0-50 0.56 
Dec 4,400 3,830 4,190 0-60 0-69 Dec 3,050 2,600 2,800 0-40 0.46 
Year....! 26,800 2,510 9,822 1-40 | 19-12 Year...} 36,120 2,600 ' 10,300 1-47 20-08 


1 April 1 to 11, estimated. *Estimated. 4 Partly estimated. 


108—SPILLIMACHEEN RIVER—near mouth Drainage area, 580 square miles 


DESCRIPTION OF GAUGING STATION 


 Location—At highway bridge near mouth, about 4 miles from Spillimacheen. 

‘Records available—June to Oct., 1912; June to Nov., 1913; April to Dec., 1914; April to Dec., 
1915; April to Dec., 1916. 

Gauge—Vertical staff ; read two or three times a week. 

Channel—Is straight for 50 yards above and below section ; width at section, 105-135 ft. The 
control is a gravel bar, and there is a pronounced riffle at low water, 25 yards below the section. 
Control is not permanent. 

Discharge measurements—Are made from, the downstream side of the highway bridge ; measuring 
section is good. 

Winter flow—The river is generally affected by ice from November to April. 

Accuracy—Results to June 22, 1916, should be within 10 or 15 per cent. A landslide occurred 
on June 22, which entirely altered rating. This was not fully determined in 1916, There 
is a possibility of backwater from the Columbia at high stages. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge F 
Date section velocity helene Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 Nov. 26 330 1-14 0.25 378 
May 31 464 2.43 1-30 1,120 1914 
June 17 585 4.70 2-20 2,740 June 17 670 8-88 3-3 5,920 
19 620 5-52 2-55 3,450 July 31 585 5-84 2-45 3,430 
July 6 568 4-18 2-25 2,750 Oct. 23 374 1828 0-40 480 
19 599 5-08 2-35 3,040 1915 
Sept. 29 381 1-45 0-42 554 May 3 524 3-80 1-85 1,990 
1913 eA 530 3-65 1-80 1,920 
May 20 466 2-60 ihoalyg 1,210 Oct. 22 425 1-19 0.40 507 
June 25 608 7-39 2-75 4,420 1916 
July 11 570 6-60 2.60 3,880 June 5 636 6-24 2275 3,960 
; 27 613 6-60 2-57 4,070 ye hs 565 3-97 2-04 2,240 
30 571 4.70 2-10 2,710 July 5 620 6-76 3-00 4,190 
Sept. 3 490 3-12 1-50 1,530 || Aug. 23 538 3-77 2-08 2,030 
14 488 3-58 1.57 1,750 Nov. 10 329 0.69 0-20 228 


a 


430 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


Discharge in second-feet Seana Discharge in second-feet dcuuaa 
Month Per |incheson |} Month : Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
Junevee’s (Pat i or SURI | eee June... 5,190 835 2,850 4-92 5-48 
Sully ag o/s) Aaa ee i oo eee ne mans Fall ANG ee Leung wulyvorr 3,570 2,280 2,600 4.48 5-16 
1 AAT ely bale = panel I ee eal be ee de eal ae Fe a Aug....| 3,570 1,050 2,350 4-05 4-65 
Septer ule mechs | ae, eee Me Uo Saline apher Hhe Oe A Sept... 1,050 550 735 1-27 1.42 
Oot ares Ib cob teer alii ueie ce | aR eR Blltes eek lene ape nna Octa... 600 465 521 0-90 1-04 
1913 mesud Ta 1914 
ADIID SS. [patter Sel sere a See ce | Ree | Be eer April... 905 200 468 0-81 0-90 
May 2 5,130 1,330 1,920 3-30 3-81 May...| 3,220 1,390 2,840 | 4-03 4.65 
June 8,000 3,680 5,180 8-92 9-95 June...} 5,900 2,100 3,830 6-61 7-38 
JULY. se] (05760 2,270 3,810 6-57 TABLE July...| 5,900 2,980 4,620 7-97 9.19 
Aes so 4,520 1,450 2,920 5-04 5-81 ATi eae 3,480 1,700 2,460 4.24 4.89 
Sept..... 2,700 1,000 1,730 2-98 3:33 Sept.... 1,750 650 1,200 2-08 2-32 
Oct 1,100 505 822 1.42 1-64 OGtren. 1,000 425 635 1-09 1-28 
Nov 575 380 427 0-73 0-81 Nov BY ss) 325 416 0.72 0-80 
Deere rile chen eed tice me Sei] ae ee | || een tm Dec SH RO kre hs 6 See 270 0-47 0-54 
Period... 8,000 380 2,400 4.14 32.92 Period.. 5/900 Ree oe 1,804 3-12 31-95 
1915 1916 
April 1,640 348 785 1-35 1-51 April... 700 300 389 0-67 0-75 
May.... 3,340 1,670 2,160 3-72 4.29 May 1,810 850 1,360 2-34 2-70 
June.... 3,870 1,810 2,480 4.28 4.77 June 10,100 1,810 4,460 7-70 8-59 
July....| 14,440 2,870 3,370 | 6-81 6-70 July 6,830 2,820 4,790 8-26 9.52 
Aug 4,440 2,440 3,350 5-78 6-66 Aug 3,870 1,750 2,680 4.62 5-33 
Sept 2,450 560 1,120 1-93 2-15 Sept 2,600 680 1,410 2-43 2-71 
Oct 700 370 503 0-87 1-00 Oct 1,140 391 550 0-95 1-10 
Nov 630 300 402 0-70 0-78 INOVA85a)l ate wee a eee 298 0-51 0-57 
Deécina.- 345 300 320 0-55 0-63 Dec:sy | Hie< kien | eee 230 0-40 0-46 
Period... 4,440 300 1,610 2-78 28-49 Periods 510; 1008 nee eee 1,800 3-10 31-73 


1 Freeze-up occurred Noy. 1, station abandoned for season. 2 First two weeks in May estimated, 3 Gauge height- 
discharge relation affected by ice and discharge estimated, Nov. 14 to 30, 280 sec.-ft., Dec. as showa. 


, 
109—SPIUS CREEK—2 miles from mouth Drainage area, 300 square miles* 
oe ee eee a 


DESCRIPTION OF GAUGING STATION 


Location—At ranch, 2 miles from mouth, in sec. 23, tp. 13, rge. 23, W. 6th mer. 

Records available—Aug. 18 to Nov. 22, 1911; May 8 to Sept. 12, 1912; May 25 to Nov 30, 1913; 
Mar. 22 to Dec. 24, 1914 ; Mar. 7 to Oct. 15, 1915. 

Gauge—Several gauges have been used. Staff gauges were first employed but were repeatedly 
washed out, so were replaced by a standard chain gauge; readings daily. 

Channel—Is composed of rocks and boulders; velocity of water is high at all stages. 

Discharge measurements—Well define rating curve. 

Winter flow—Ice conditions usually exist from November to February, 

Accuracy—Is considered high, except at freshet, when results should fall within 15 per cent. In 
1915, no measurements were made under open water conditions. 


DISCHARGE MEASUREMENTS 
—_—0e———070D}3 —S— SSS SSS 


Area of Mean Gauge 5 Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Aug. 21 44 2-1 5-8 94.64 
Aug. 15 52 3-5 0-871 130 1914 
Sept. 18 60 2-6 0-921 156 Mar. 18 111 1.73 1-485 191 
1912 May 5 234 6-51 3-04 1,309 
June 22 193 2-5 2-902 480 ike 6 224 5-16 2-92 pO Wit 
July 6 134 1-6 2-302 217 Se a i¢/ 240 5-11 3-00 1,236 
nein A. 36-5 2-6 1-752 96 July 10 138 3-60 2-08 499 
Aug. 14 28 2-0 1-502 » 567 ee SiO) 67-1 1-85 125) 120 
1913 1915 
Aug. 1 85 1-6 6-03 132 Feb. 12 27 1.00 1-70 28 § 


fed 1Gauge No. 1. 2 Gauge No. 2. 3 Chain gauge. ‘Different section. New chain gauge installed. 6 Ice cons 
itions. 


* Revised value based-on recent measurements. 


STREAM FLOW DATA—B, C. TABLES 431 


i MONTHLY SUMMARIES 
“f Dee ee —————————————— ee 
mn Discharge in second-feet Run-off Discharge in second-feet Run-off 
tb depth in = oe depth in 
Month c Per | incheson || Month Per |incheson 
i Max. Min. | Mean | square | drainage Max. Min. | Mean | square | drainage 
“ mile area mile area 
2 1911 
<n NS Side b al arte sia. oa aoa le leieoererto Sept....{ 250 75 125 0-42 0-47 
sad dite dilcnos Co ee oor pee ee Oct | 105 75 a6 | 0.32 | 0:37 
EAP spAshe siete cats Rim need Nov.} 105 75 83 0-28 0-23 
¢ 1913 
' May?...| 1,480 535 835 | 2-78 2-48 ENS Haat ohio rsa A eee camo beeaa cdl boa eaeaa. 
June.... 700 250 430 1-43 1-60 June... 535 40 171 0.57 0. 64 
Ruly.... 250 50 142 0.47 0-54 Af Oe) Uhedvindal Re comeul le clas alo oimodibaocas. at 
27 Aug 265 43 131 0-44 0-51 
564 123 200 0-67 0-75 
304 123 192 | 0-64 0-74 
218 132 162 0-54 0-60 
1915 
ars... 1,370 180 |- 840 2-80 3-12 April 1,850 250 860 2-87 3-20 
2,940 984 1,823 6-08 7-00 May 2,130 580 948 3-16 3-64 
2,677 514 1,217 4.06 4-53 June 690 200 418 1.39 1-55 
1,125 116 421 1-40 1-61 July 225 86 146 | 0-49 0-56 
112 52 75 0-25 0-29 Aug 160 61 87 0-29 0-33 
310 52 118 0-39 0-43 Sept 105 52 75 | 0-25 0-28 
450 76 166 0-55 0-63 CO Yer eet (ee tes oad lecacrcit gst) abtcio nctos’| (sicdo ceoaong| [tcso.dinio cis 
769 238 459 1.53 1-71 IN (oh Al les ale on SI Weide itis ticle Boome d| eo ocr loadnna.0c: 
614 147 294 0-98 0.87 10 Yr Mee lod Bineetial foc onus bikal | mrtaeie cial Itcka ctaoet| Ke mage Gio 


” _ Period. 2,940 52 595 1.98 20-26 Period.. 2,130 52 422 Veal 9-56 


: 1 For = period Nov. 1 to 22. %May 8 to 31. %Pier to which gauge was fastened torn out. Chain gauge 
a Dy sbitcke Aug. 1, 1913, about 2 miles above dam. This gauge was unsatisfactory, so replaced by new chain 
pesuce on March 18, 1914. 4For period Dec. 1 to 24. 


110—-SPROAT RIVER—below lake Drainage area, 128 square miles 


DESCRIPTION OF GAUGING STATION 


rt Location—800 feet below outlet from Sproat lake, 8 miles from Alberni. 
W Records available—Feb. 26, 1913, to Dec. 31, 1916. 
‘ Co-operatton—Previous to June 1, 1914, by Provincial Water Rights Branch; since that date by 
: B. C. Hydrometric Survey. 
~ Gauge—12-foot wooden staff, nailed to crib on lake shore, 300 feet to right of outlet; read daily. 
_ Channel—Slight curve at section, straight for 500 feet above and below, gravel and boulder bed, 
solid rock on left side ; good control ; rapids and falls below section. 
Discharge measurements—Well define rating curve, except at extreme stages. 
Winter flow—Open all winter. 


Accuracy—A, up to discharge of 2,500 sec.-ft.; B, between 2,500 and 6,000 sec.-ft.; C, above 6,000 
sec.-ft. Monthly summary given below for 1913 embodies revisions based on later measure- 


-ments. See NoTE, page 309. 


DISCHARGE MEASUREMENTS 


eee ee 


‘ Area of Mean Gauge : Area of Mean Gauge : 
em Date Gactian eal ecity Haight Discharge Date section | velocity height | Discharge 
‘ eae _——_——_ = | 
t : Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
fe 1913 July 30 308 1-41 2.48 435 
mr Feb. 22 483 , 2-42 4.43 1,170 Sept. 10 212 0-75 1-43 . 160 
Aug. 8 340 ee 2.83 589 Dec. 12 596 2-88 5.39 1,700 
Oct. 6 386 1-83 3-37 707 1915 
fel 3 485 2-38 4.45 1,152 April 1 744 3-31 6-50 2,460 
ov. 20 693 3-23 6-20 2,236 Sept. 7 105 0-95 1.15 100 
a 27 1,190 4-96 9.8 5,904 1916 
1914 Mar. 21 724 3-45 6-65 2,500 
June 18 434 2-25 4.03 977 Nov. 1 400 1-69 3-39 676 
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MONTHLY SUMMARIES 
ooOOOOOOOOOOOOOOOOeeeooeleleleooO oD 


5 ¥. : mi Run-ott « . ed Run-off 
Discharge in second-feet depth an Discharge in second-feet depth ini 
Month Per | incheson |} Month Per | incheson 
Max. | Min. Mean | square } drainage Max. Min. | Mean | square | drainage 
mile area ‘mile area 
i 1913 1914 
CEN AGS Sains ele Ae ayeeenY Ae > BRT i So i ome, Bear ae me aa Jan.... 5,900 1,750 3,470 | 27-10 31-20 
LGD Act Tal, butlers cll eek MRR, cal cccrctan orci aoe eal ES Se Rebs... : 1,840 960 1,260 9-85 10-26 
Marta 856 708 806 6-29 7-25 Mar.... 3,370 1,750 2,360 | 18-40 21-20 
April.... 1,490 808 1,236 9-66 10-77 April. - 4,560 1,720 2,950 | 23-02 25-68 
May.... 1,790 1,080 1,498 | 11-71 13.49 May... 2,100 1,200 1,540 | 12-05 13-89 
June.... 1,820 1,280 1,595 | 12-46 13-90 June... 1,200 830 985 7-69 8-58 
Uptihien see 1,350 780 1,148 8-97 10-34 Abbie ean 820 440 625 4-88 5-63 
Je eke 785 330 530 4.14 4.76 Aq pee 420 200 295 2-30 2-65 
Sept..... 840 330 565 4-41 4.92 Sept.... 680 160 355 2-77 3-09 
Oct sx 1,260 675 940 7-34 8-44 Octane 8,100 610 3,440 | 26-90 31-00 
INov.a. - 5,980 760 2,341 | 18-28 20-43 Nov.... 5,600 2,440 4,120 | 32-20 35-90 
Wee... 5,110 1,890 3,112 | 24-31 28-01 Dec.... 4,230 740 1,650 | 12-90 14-90 ; 
Period... 5,980 330 IBM | LORM ome ooeron ‘ear. 8,100 160 1,920 ' 15-00 ! 203-98 
1915 1916 

Cane 2,520 880 1,550 {| 12-10 13-95 JR ee 1,680 609 915 7-15 8-24 
Hebherns 1,660 860 1,420 } 11-10 11-56 Feb.... 3,000 603 1,820 | 14-20 15-30 
IWGaTens 3,050 1,140 1,930 | 15-07 WHS Mari... 4,810 1,960 3,150 | 24-60 28-40 
ADEE ee 4,120 1,220 2,490 | 19-45 21-70 April... 2,420 1,770 2,060 | 16-10 18-00 
May.... 1,250 940 1,080 8-44 9-73 May... 2,440 1,690 2,010 | 15-70 18-10 
June.... 920 470 680 5-31 5-92 June... 2,010 1,600 1,790 | 14-00 15-60 
Mw Ses 450 250 348 2)- 72 3-14 dnvliys 5 2 1,740 1,180 1,470 | 11-50 13-30 
PUES ich 245 135 185 1-45 1-67 ATES te 1,140 522 774 6-05 6-98 
Sept... 135 85 108 0-84 0-94 Sept.... 510 230 356 2-78 3-10 
Octet 5,520 100 1,270 9-93 TLs45. OCtac: 570 138 208 1-63 1-88 
Nov..... 5,280 1,650 2,390 | 18-70 20-90 Nov.... 1,190 705 947 7-40 8-26 
Decker 3,940 1,710 2,800 | 21-87 25-21 Dec.... 1,420 714 1,060 8-28 9-55 
Vearis: 5,520 85 1,354 | 10-58 | 148.54 Year... 4,810 138 1,380 | 10-80 | 146-71 
111—STAMP RIVER—near Stamp falls Drainage area, 336 square miles 


DESCRIPTION OF GAUGING STATION 


Location—One-quarter mile above falls ; 8 miles from Alberni, on Beaver Creek road, 3 miles 
above the confluence of Stamp and Sproat rivers. 


Records available—March, 1913, to Dec., 1916. 


Co-operation—Records to May 31, 1914, by Messrs Ritchie, Agnew Co., engineers, Victoria ; 
subsequent records by B. C. Hydrometric Survey. 


Gauge—14-foot wooden staff, on left bank, 80 feet below measuring section; read daily. 


Channel—Straight for 600 feet above section and for 300 feet below; rock bed with gravel; good 
control, 


Discharge measurements—Given below are by B. C. Hydrometric Survey. Measurements were 
also made by Messrs. Ritchie, Agnew Co. in 1913 and 1914. 


Winter flow—Qpen all winter. 
Accuracy—Results should be within 10 per cent. 


General—Owing to circumstances arising out of the war it was not possible to obtain from Messrs. 
Ritchie, Agnew Co. their revised data for the period before the station was taken by the 
B. C. Hydrometric Survey. These engineers, however, made surveys and obtained consider- 
able hydrographic data in this locality, which, no doubt, will become available later. 


DISCHARGE MEASUREMENTS 
ae aS a ee ee es Se ee ee 


Area of | Mean Gauge . Area of Mean Gauge : 
Date section | velocity height | Discharge|| Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec Feet Sec.-feet 
1914 Sept. 11 750 0-7 0-60 500 
June 22 1,130 2-3 2-48 2,630 1915 


July 31 944 1.2 1-40 1,130 Sept. 8 810 0-47 0-31 384 
a a a a hd SAU tl Fad EN 
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MONTHLY SUMMARIES 
ee eee0aOODe=0Deo0eo0eoeeooeoeoa$w@o@oyoyo®>=$=$—0—$qmmm9m9m9mamamamaouoanm™™™™.”] 
. : a Kun-ott : : " Run-off 
Discharge in second-feet depth if Discharge in second-feet depth an 
Month ; | Per |incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
June eee pe ee rece ter Atte Soe eine «i ae Keg lal olathe tate ees June... 3,190 2,200 2,630 7-83 8-73 
OES a aollb@ are Sicha all lp cieine pose ||! oiote reieag) loeaprererore| Ico Spo olao July... 2,510 1,040 1,840 5-48 6-30 
ANIEFS:0/ |] Bie GO © Bnd'9] |e oS Bo Oe Ore ence Polenes sic len aia Aug.... 1,040 560 830 2-47 2-85 
ROE OGM cei cede rete! [eis ceehe tel ais!|itus aiayel cle |b she er oete |iecselle wlererers Sept.... 1,930 410 1,070 3-19 3-56 
COGIR oo. widllbenang Stoll 8a Gaceho 5 oe) leiaeeenerptoned Reremeteaeeeel RCE, BOICACRC Nec OCtsg ei mlosLO0: 1,340 5,980 | 17-80 20-52 
Red ee eee, eet Mias Pals isieueuel ees |talkiepees w[isrdteete'a lens Nov....| 14,400 1,930 7,440 | 22.14 24-71 
Lets endl ee gooeod Ses ace [ap eld dite) teeeeician! lncemeta iar IDG scall Bese 880 2,110 6-28 Geo 
i TEeni@ Gl colle og eten 6 ol koiao 6 0 O:al|\arn 6 Grnminl leiaiolo eral Remora oouaeto Period..| 15,100 410 3,129 |} 9-32} 73-92 
1915 1916 
Jan 6,100 960) 2,470, 7-35, 8-47 || Jan....; 1,670 660, 1,050, 3-13) 3-61 
Feb 3,800 1,130 2,140 6-37 6-63 Rebres 7,160 560 2,300 6-85 7-39 
Mar 10,800 1,670 3,560 | 10-60 12.22 Mar....| 10,400 1,930 3,780 | 11-30 13-00 
April 10,400 2,200 4,270 | 12-70 PAST April... 4,490 2,510 3,470 | 10-30 11-50 
May 3,390 1,670 2,150 6-40 7-38 May... 6,430 2,680 3,760 | 11-20 12-90 
June 1,800 960 1,400 EN ANE 4.65 June...| 8,320 3,800 5,140 | 15-30 17-10 
July 960 560 776 2-31 2-66 Julynee 4,490 2,340 3,380 | 10-00 Lie 5O 
Aug 560 370 459 1-37 1-58 Auge ee 2,200 960 1,470 4.37 5-04 
4 Sept 370 300 319 0-95 1-06 Sept.... 1,040 410 650 1-94 2-16 
Oct 19,000 370 4,050 | 12-10 14-00 Octuae: 2,200 250 412 1-23 1-42 
“ Nov 10,400 2,200 3,/00 | 11-00 12-30 Nov.... 2,680 960 1,630 4-85 5-41 
Dee 9,520 1,930 4,960 | 14-80 17-10 Deer. 3,020 800 1,460 4.34 5-00 
Bear.....! 19,000 300 2,521 751 || 102-22 Year...! 10,400 ! 250 2,380 7-07 96-03 
112—STAMP RIVER—at outlet of lake Drainage area, 177 square miles 
JS ee ee ees fee EE eee 


DESCRIPTION OF GAUGING STATION 


Location—300 feet below outlet from Great Central lake, 16 miles from Alberni. 
' Records available—Feb. 20, 1913, to Dec. 31, 1916. 
Co-operation—Results before June 1, 1914, by Provincial Water Rights Branch ; subsequent 
to that date by B. C. Hydrometric Surveye 
Gauge—12-foot wooden staff, nailed to crib in lake, 300 feet to right of outlet ; read twice daily. 
Channel—Straight for 300 feet above and 100 feet below ; rocky bed, some boulders ; at extreme 
- high stage there is a discharge from slough 1,000 feet to right of stream. 
Discharge measurements—Except at highest stages, rating curve well defined. 
Winter flow—Open all winter. | 
Accuracy—Good ; monthly summary given below for 1913 embodies revisions based on later 


measurements, see NoTE, page 309. 


DISCHARGE MEASUREMENTS 


> M Gauge 5 Area of Mean Gauge 2 
Date foion eelocity height Discharge Date section | velocity height | Discharge 
. feet |Ft. , Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Feb 19 vps 5.80. 2-84 J 1,209 July 30 502 1-83 2-32 919 
Aug. 14 431 2-03 2-40 877 Sept. 10 333 1-23 1.28. 410 
Oct. 15 576 2.54 3-37 1,465 Dec. 12 642 2-76 3-70 1,770 
Nov. 7 494 Da10 2-71 1,034 1915 
eral 702 3.18 4.43 2,230 April 17 827 3-36 5-00 2,780 
mec 831 3.82 5-52 3,170 se dep 310 0-93 0-92 248 
‘ : 32 3,980 91 
i : a jute : Oct. 31 464 1-81 2-10 841 
~ June 19 680 2.91 4.00 1,980 


434 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


; ; = Run-off , : iad Run-off 

Discharge in second-feet depth in Discharge in second-feet denen 

Month | Per | inches on || Month ‘ Per |incheson 

Max. Min. Mean | square } drainage Max. | Min. Mean | square | drainage 
| mile area mile area 

1913 1914 
RUT Mer Pl ce Reve aM bch obatnt areal. ate aeehalel| ebaueke emeo dl Gosunlenentuntings Jans 4,850 1,820 3,208 | 18-12 20-90 
AGW eave rael| ce iscavete at eth] (crsehe Geo tellisde, SAP TOES lohel|| byplake ehevall (ave eto nesestels Feb.... 1,870 900 1,240 7-01 7-30 
Mar..... 935 (Aax5) 864 4.88 5-62 Mar.... 2,760 1,900 2,436 | 18.75 15-85 
Aprile te 1,960 890 1,512 8-54 9-53 April... 4,820 2,030 3,016 | 18-7 20-90 
May.... 2,560 1,505 2,041 | 11-53 13.29 May... 2,540 2,050 2,317 | 13-08 15-08 
June.... 2,905 1,995 2,367 | 13-38 14.94 June... 2,070 1,700 1,848 | 10-44 11-65 
Dalyan 2,340 815 1,853 | 10-47 12-06 RIL yeereee 1,750 880 1,368 7-73 8-91 
I ee Gia 1,400 540 919 5-19 5-98 ATIC ee 850 450 637 3-60 4.15 
Sept..... 1,240 500 938 5-80 5-91 Sept.... 1,310 340 707 4.00 4-46 
OGtanas. 1,585 805 1,160 6-56 7-56 Oct. 8,300 1,010 3,793 | 21-42 24-70 
INOVesc. 4,335 880 2,181 | 12-33 13-77 NOV 5,370 2,570 4,113 | 23-24 25-95 
Dee..... 4,030 1,780 2,912 | 16.45 18-97 Deo... 4,200 720 1,731 9.78 11-28 
Period... 4,335 500 1,675 9.47 | 107-63 “Year... 8,300 340 2,230 | 12-60 | 171-13 
1915 1916 

Jan 1,830 770 1,280 7-23 8-33 WADE Are & 1,490 550 862 4-87 5-62 
Febues: 1,690 820 1,410 7-96 8-29 Feb.... 2,240 570 1,300 7-34 7-92 
Mar 3,370 1,180 2,140 | 12-09 13:93 Mar.... 3,810 1,310 2,440 | 13-80 15-90 
April 4,500 1,650 2,960 | 16-72 18-65 Aprilis 2,400 1,800 2,170 | 12-30 13-70 
May 2,030 1,470 1,670 9-43 10-87 May... 3,210 2,430 2,760 | 15-60 18-00 
June 1,490 830 1,170 6-61 7-37 June... 3,680 2,680 3,050 | 17-20 19-20 
July 820 485 677 3-82 4-40 Jaaly sere 2,860 1,940 2,480 | 14-00 16-10 
Aug 480 240 350 1.98 2-28 AUS ci 1,910 830 1,270 7-18 8-28 
Sept 265 180 220 1-24 1-38 Sept.... 850 346 575 3-25 3-63 
Oct 6,360 205 1,680 9.49 10-90 Oct. 2. 330 160 250 1-41 1-63 
Nov 5,820 1,660 2,570 | 14-50 16-20 Nov.... 1,710 264 898 5-08 5-67 
Dec 3,540 1,600 2,460 | 13-90 16-00 Dec.... 1,300 615 915 5-17 5-96 
Year 6,360 180 1,549 8.75 | 118-60 Year 3,810 160 1,580 8.93 | 121-61 

113—STAVE RIVER—at Stave Falls Drainage area, about 450 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near Stave Falls in sec. 3, tp. 4, rge. 3, W. 7th mer. 


Records available—May to Dec., 1901, and Mar., 1905, to Dec., 1915 (except April, 1905, ana 
May to Sept., 1910). 


Co-operation—Records are by the engineers of the Western Canada Power Co. Some check 


meterings have been made by the B. C. Hydrometric Survey. 


Drainage area—Estimated, by the engineers of the company, at 450 sq. miles. 


Gauge—The first gauge was above the dam and was flooded out in 1910. Since September, | 


1910, a vertical staff gauge below the dam has been used. This was fastened to a heavy 
timber crib loaded with rocks and referenced to bench marks. It was washed out in October, 
1913. 


Channel—Permanent rocky channel ; water swift at higher stages ; channel changed in October, 
1913. 


Discharge measurements—A large number of meter measurements were taken from permanent 
cable car station by engineers of. Western Canada Power Co., and the rating curve is well 
defined. Check measurements by British Columbia Hydrometric Survey agree closely. 


Winter flow—Open water all year. 


Accuracy—Good. The maximum, minimum and mean monthly discharges as given below are 
revised estimates recently supplied by the company. 


Control and Diversion—Since the beginning of 1912, stop logs in the main dam have held Stave 
lake at an artificial level ; hence, discharges since that date are not the natural flow of the 
Tiver. 


\ 
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mo : MONTHLY SUMMARIES 


: i a | Run-off : : if Run-oft 
Discharge in second-feet depth it Discharge in second-feet depth ia 
Month ; Per jincheson |} Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1901 1905 
Serre Soe eete de ie (encore aha tg des ore |iai aie oeseess [ica e ie Woelwie ASEM e aa eile tena cers etal idole: wn ato ers (Us ovate’ lutea Mea alert eae Dae ae 
PEs ES ne TSE ene resell cee eterna To tras foreh ert Ps, as/si thee eile enafel er statis Heb ee Hey ae lave: [hamteneech celts eaters ciate Staetater a IAN er 
VTS teers ler. oS she as iY capt ine es ROM tes Ne | Racca UREN cc ouch Mar. 24,000 3,070 5,630 | 12-52 14-43 
Ecol, cools Gacioests Gl ote opueteelll nia teins Uaeemesenreret IR ities sera TENG o 13 Uc el heh ally arn Rp see tes a Py Ieee] ald Ae RM ie A Cae 
May 18,360 2,648 6,695 | 14-88 17-16 May. 4,730 2,153 3,421 7-60 8-76 
June 10,410 4,310 6,933 | 13-19 14-73 June. 6,000 3,780 4,605 | 10-23 11-42 
July 4,585 S,0aL 4,130 9-18 10-58 July. 3,425 2,648 2,975 6-61 7-61 
4 Aug 3,778 1,908 2,965 6-58 7-58 Aug. 3,071 1,200 2,058 4.57 5-26 
‘, Sept 2,330 1,200 1,654 3-68 4-10 Sept.. 18,090 1,271 6,585 | 14-63 16-33 
a Oct 11,400 1,165 3,012 6-69 7-70 Oct.. 10,665 1,200 4,615 | 10-25 Pies 
; Nov 20,830 4,450 9,515 | 21-14 23-60 Nov.. 6,177 1,271 2,380 oe29 5-89 
s Dec 19,570 1,342 5,420 | 12-04 13-87 Dec 3,780 1,342 2,693 5-98 6-88 
i Period 20,830 1,165 4,915 | 10-92 99.32 Period..| 24,000 1,200 3,885 8-63 88-39 
h 1906 1907 
a Jan 14,590 | 1,624 ; 4,125 9-17 10-57 Janeen: 2,083 536 1,386 3-08 3-55 
Feb..... 6,710 1,412 3,645 8-10 8-42 Hebaaa: 6,885 1,270 3,692 8-20 8-53 
: Mar 3,531 783 1,760 | 3-91 4-50 Mar....| 3,780 1,094 1,634 | 3-63 4-18 
i Aoril 4,588 2,220 3,220 7-16 7-98 April...| 17,800 2,223 5,320 | 11-82 SEZ) 
May 6,176 3,072 4,500 | 10-00 11-52 May... 7,700 2,648 5,722 | 12-72 14.65 
Juno2 8,545 3,035 4,850 | 10-78 12-05 June... 8,120 3,638 appa tay |) ABbaNs$s) 12-93 
2 July 5,190 2,154 3,635 8-08 9-31 July. 6,355 2,541 3,918 8-71 10-04 
, Aug 3,539 1,343 2,067 4-60 5-29 Aug... 4,170 2,013 2,713 6-03 6-93 
Sept 31,340 1,624 7,950 | 17-67 19-73 Sept.... 3,001 1,411 2,030 4.52 5-03 
‘OL ae 20,510 2,650 8,400 | 18-67 21-53 Octe: 1,705 706 1,247 Pettit | 3-19 
Nov 16,700 1,765 6,830 | 15-18 16.96 Nov....| 16,180 2,154 6,485 | 14-43 16-11 
DE 6,355 1,413 3,018 6-71 | 7-72 Dec:. . «| 13,520) } 2.082 5,450 | 12-11 13-95 
¢ a“ hy 
; Year { 31,340 783 4,500 | 10-00 35-58 Year 17,800 636 3,734 8-30 | 112.29 
1908 1909 
e ane... 5,510 |F 41,342 2,980 6-62 7-62 Jano 7,275 1,024 2,858 6-35 ET 
’ BEDS be:0: 3,638 1,024 1,485 3-30 3-55 Feb 5,018 1,765 3,080 6-84 VEAL 
1 6,180 11,165 3,458 7-68 8-86 Mar 3,530 1,341 1,964 4.37 5-02 
April.... eoro 1,694 3,402 7-56 8.44 April 3,920 1,695 2,327 5-17 5-76 
: May.... 5,510 3,072 4,420 9-81 {1-31 May 9,715 2,438 4,151 9.23 10-63 
o June.... 9,460 4,450 O72) 13272 15-31 June 11,400 5,225 7,650 | 17-00 18.99 
4 AMV. ss < 8,548 3,531 6,705 | 14-90 17-18 July 8,120 3,920 5,400 | 12-00 T3283) 
AUB. Ss. 3,425 | 2,082 1,602 3-56 4-08 Aug 7,910 2,153 3,451 sie 8.84 
Sentees). . 4,025 848 2,084 4.63 5-15 Sept 5,507 1,765 2,825 6-28 7-00 
Octra...) 17,230 918 3,263 7-25 8.35 Oct 6,880 2,437 4,118 9-15 10-55 
Nov.....| 32,200 {1,835 14,790 | 32-87 36-66 Nov 37,000 1,765 9,110 | 20-23 29.57 
Dees 13... 5,330 1.553 2,813 6-25 7-20 Dec 27,900 1,024 4,905 | 10-90 12.56 
’ 
Year....! 32,200 “848 11 4,431 Geko Ne Looe Year 37,000 1,024 4,320 9.60! 130-17 
1910 1911 
Saniy...; 14,850; 000) 3,381) 7-52 BcG5) || Jano 1S, 108) [dt B76 | ice t8e Le aeSb Beas 
Hae 5,330 ‘847 1,868 4.15 4-31 Feb... . 1,306 776 1,095 2-43 92 53 
Mar 6,355 | [2,380 4,070 9.05 10-44 Mar.... 3,885 706 2,085 4.64 5-34 
April... 12 42,083 | 3,555 | 7-90 8.81 || April...| 3,673 1,730 | 2,448 | 5.44 6-05 
OSCE RU RTs ealiecs liste crater aie caillaataris) slievscsni|lacolersretete [lel eveis) elicits May...} 11,605 3,495 5,557 | 12-34 14.292 
JRE Ge oy alld 5 on Golborne ae AOTC GRToten Lane cicEaienO] tecmcronciotomnns June... 8,970 3,885 6,222 | 1382 15-43 
LAYS oteigl ls Seyeito ciel eeiaG Ss aa itor onotcaench Rene aeeeiearens (aeons orcarirca ulyaee 7,025 3,885 5,315 | 11-80 13-60 
ESE Mee |e rer rere set hiaiso te Restarts: v'ltve’'s hates @lalfl-silelrecsua,cara INGE Rhee! RO 2 oS 2,602 5-78 6-65 
Sr eLUeNPnN |e ree A eer creia Ais yrckee = overages ear ollie «even sneiens Sept.... 9,710 2,012 3,707 8-24 9.20 
OGG sre. 20,750 1,976 7,220 | 16-04 18-50 ‘Octrenr. 5,050 1,164 2,148 4.77 5.49 
Nov 13,900 2,612 6,680 | 14-88 16-55 Nov....| 12,495 988 4,118 9-15 10-21 
: Dec 6,710 2,294 3,946 8.77 10.10 IDeCwas 5,863 2,152 3,338 7-42 8.54 
Period 20,750 600 4,389 9-76 77-36 Year.. 12,495 706 3,402 7-56 | 102.84 
, 1912 1913 
Jan 10,450 882 3,618 8-04 9-25 Joleen 3,706 706 1,573 3-50 4.03 
» Fe 7,025 | 1,730] 4,080] 9-07 9.78 || Feb....| 15,740 635 | 3,100] 6-89 7.17 
€ Mar 1,730 459 770 nheszge 1.97 Mar.... Syne 953 2,450 5-45 6-27 
. April 2,153 706 1,665 3-70 4-12 April...| 5,436 2,012 3,885 8-64 9-64 
May 5,297 2,436 3,898 8-66 9.97 May...]| 8,580 DOC 5,470 | 12-14 13.99 
ep June 10,840 3,107 5,490 12-20 13-61 June... 9,036 6,565 7,332 | 16-30 18.20 
4,096 2,613 3,025 6-72 ah Silvas 9,248 4,165 6,801 } 15-11 17-42 
5,578 2,012 2,990 6-65 7-65 Augie: 6,777 1,412 O,220 viicia ve 8-26 
7,028 1,059 3,290 T-al 8-15 Sept....] 22,270 1,588 5,265 | 11-69 13-05 
5,895 1,306 3,102 6-90 7-95 Oct... .| 38,830 1,906 5,740 | 12-75 14-70 
15,000 1,906 6,652 14.79 16-51 Nov....}| 24,710 2,013 9,093 | 20-20 99.54 
3,988 494 1,942 4-32 4.97 Dec....| 11,507 847 2,899 6.44 7.42 
15,000 459 Swe 7-50 | 101-66 Year...! 38,830 635 P4,736 | 10-52 | 142.69 
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114—SUMALLO RIVER—near mouth Drainage area, 70 square miles 


DESCRIPTION OF GAUGING STATION 


Locattion—1 mile from mouth, and just south of the Railway Belt boundary. 

Records available—July 12, 1914, to Nov. 22, 1916. 

Co-operation—4 meter measurements were made during 1913 and 1914 by L. N. Jessen for Mc- 
Kenzie & Mann, 

Gauge—Vertical staff on bridge near mouth ; read daily. 

Channel—Straight for 200 feet above and below section ; boulders in stream béd ; good control. 

Discharge measurements—Are made at road bridge ; rating curve well defined. 

Winter flow—Stream open all winter, but during very cold weather anchor ice affects to some: 
extent the relation between gauge height and discharge. 

Accuracy—A up to 400 sec.-ft. ; B from 400 to 800 sec.-ft. ; D above 800 sec.-ft. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean @| , Gauge 


Date section | velocity | height | Discharge Date section | velocity | height | Discharge 

1913 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Sept. 19 76 - 30 1-00 17/6) Mar. 16 62 1-90 0-77 118 
Nov. 1l 76 2-30 1-00 175 ee 3) 67 2-10 1-00 143 

1914 May 28 99 3-14 1-80 311 
June 11 130 3-86 2.40 502 en Shi 88 2-80 1-52 247 
July 12 108 3-29 2-00 355 Oct. 29 146 4.05 2-68 591 

a LD 100 2-99 1-72 299 1916 

Koes 90 3-10 1-50 279 April 1 88 2-74 1.49 241 
Dec. 16 57 1.33 0-74 761 July 9 163 5-53 3-05 903 

1915 eed. 159 4-72 2-95 752 
Mar. 11 41 1-30 0:22 54 Aug. 16 85 2-53 1-38 216 


1 Probably affected by ice. 
MONTHLY SUMMARIES 


ee : Funai |)) AP alan Disiaae a eee 

Discharge in second-feet deci Discharge in second-feet depen 

Month P Per | inches on |} Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1914 
IANS Rein | Mes eras cans lerostaicte col aeoere, otc [tatiana mea ee JAY vere 135 90 112 1-60 1-85 
PED UR erin | a carnen sie teva ious aMalale [cramer cove | nite eactoe nema «|| Sept... 105 70 88 1-26 1-41 
COS Fst Rel ces Gerace [ase ga in (et a baa A WY 2 8 Oct err 105 70 85 1-21 1-39 
BIN Vir era apne |i Staenin, cater ail Fonetnecetese si] eos ercre cea Iiegietel haere lected oe ters Nov.... 310 135 251 3-59 4.01 
ID © Corts cilyetsta te ease es sil chase evel tall teeter a Wok eee | ae ee Dec.... 245 70 lil 1-59 1-83 
POLLO Vise ieee rare otetars aaascell iecetateeehe cote canes eet ie ree Period.. 310 70 129 1.84 10-49 
1915 1916 

Jan 70 40 58 0-83 0-96 JeMae eee 106 53 72 1-03 1.19 
Feb 45 40 44 0-63 0-66 Reborn 388 53 168 2-40 2-59 
Mar 205 45 100 1-43 1-65 Mar... 880 150 300 4-28 4.93 
April 485 245 320 4.57 5-10 April... 525 233 335 4.79 5-34 
May 360 225 284 4.06 4-68 May... 1,420 360 695 9.93 11-40 
June 310 150 210 3-00 3-390 June... 2,950 620 1,420 | 20-30 22-70 
July 165 120 138 1-97 2-27 Juyerer 1,240 310 656 9-37 10-80: 
Aug 120 80 89 1-27 1-46 Aug 310 150 PANE 3-10 3°57 
Sept 70 45 56 0-80 0-89 Sept 150 82 103 1.47 1-64 
Oct 485 45 157 2.24 2-58 Oct. 82 53 62 0-89 1-03. 
Nov 420 92 183 2-61 2-91 Nov.} evel shorts] aes tabereperere 98 1-40 1-56 
Dec 150 92 112 1-60 1-84 IDEers calla eterane litera aged ae 70 |. 1-00 L215 
Wear: .0: 485 40 146 2-09 28.35 Meariie 2,950 53 350 5-00 67-90 


1 No gauge reader available after Nov. 22. Discharge estimated Nov. 23 to 30, 80 sec.-ft.; Dec. as shown. 


115—SUMALLO RIVER—8 miles from mouth Drainage area, 17 square miles. 
Seti ease speared aac Ena ie ga aia le slate potebeie aiid SAL eA al 


DESCRIPTION OF GAUGING STATION 


Location—8 miles from mouth, in sec. 28, tp. 3, rge. 24, W. 6th mer. 

Records available—Irregular records beginning in July, 1914, to Nov., 1916. 

Gauge—Vertical staff ; read at irregular intervals. In 1914 insufficient readings were taken. 
to permit the mean monthly discharge to be estimated. 

Channel—Straight for 100 feet above and below section. Fine gravel bed. 

Discharge measurements—Well define rating curve except at high stages. 

Winter flow—Station is somewhat affected by ice during very cold weather. 

Accuracy—D. Poor, owing to infrequency of gauge readings.. 


a 
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DISCHARGE MEASUREMENTS 


a a Si ea TT Sl ee a TT ee ree ee 
Area of Mean Gauge Area of Mean Gauge 


1 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1914 May 29 75 2-53 1-90 190 
July 16 73 2-4 1-80 ‘1671 June 1 69 Py we 172 157 
Dec. 16 15 2-9 1-00 442 Oct. 29 90 2-96 2.35 266 

1915 | 1916 
Mar. 15 43 1-30 1-05 59 April 2 67 2-18 1-80 146 

HO ehh) 50 1-64 1-25 82 Aug. 16 74 2-01 1.76 149 


1 Station established. 2 Probably affected by ice. 


MONTHLY SUMMARIES 


eee 
eo —— 0 0 0 0 00000 SSS SS 000 


: ; Bs Run-off aahie ; 2 Run-oft 

Discharge in second-feet depth in Discharge in second-feet deoth in 

Month Per |incheson |} Month Per |incheson 

Max. Min. | Mean | square } drainage Max. Min. Mean | square | drainage 

mile area mile area 
1915 

Jan 38 16 22 1-30 1-50 
Bebt,¢.<..,. 27 us 17 1-00 1-04 
Mar 100 16 37 2-18 2-51 
April 246 120 174 | 10-22 11-40 
May 200 135 163 9.59 11-06 
June 174 105 133 7-82 8-72 
July 120 90 100 5-87 6-77 
Aug 85 40 63 3-69 4.25 
Sept 50 16 28 1-62 1-81 
Oct 336 16 85 5 02 5-79 
Nov 254 62 116 6-83 7.62 
Dec 105 62 75 4.40 5-07 
Year 336 7 84 4.94 67-54 


Note-—From July to Dec., 1914, gauge heights were recorded on 18 days only. In 1915 gauge readings were 
more frequent, but still irregular ; discharges estimated by interpolation. In 1916 insufficient gauge readings to 
estimate monthly discharges Jan. to June ; no gauge reader available after Nov. 15. 


{16—TEXAS CREEK—near mouth Drainage area, 80 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge near mouth, 14 miles from Lillooet and on the west side of the 
Fraser river. 

Records available—April 14 to Oct. 14, 1914; April 11 to Sept. 30, 1915. 

Gauge—Vertical staff gauge nailed to bridge pier; read three times a week, 

Channel—Shallow and covered with boulders. 

Discharge measurements—The measuring section on the lower side of the bridge is rather poor, 
but is the best obtainable. 

Winter flow—Measurements made only during the irrigation season. 


Accuracy—C. Infrequency of gauge readings impairs accuracy. 


DISCHARGE MEASUREMENTS 


—____. 


G e 3 Area of Mean Gauge ? 
Date ene: ae heise 4 | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
y 1914 1915 

April 14 29.7 3-60 1-20 1071 May 11 24-4 11-50 1-80 280 
June 7 42.7 5.47 2-00 233 June 25 50-0 6-00 1-90 300 
July 29 43-0 2.96 1-50 137 Aug. 10 34-4 3-17 1-30 109 
Sept. 16 26-3 2.39 1-00 63 Dec. 5 20.7 1-23 0-61 25-4 


. 1$tation established. 


* Revised value based on recent measurements. 
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MONTHLY SUMMARIES 
* . ei Run-off : 5 a Run-off 
Discharge in second-feet Si death an Discharge in second-feet depth in 
Month Per |incheson]}! Month ; Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean square | drainage 
mile area mile area 
1914 1915 
May.... 340 120 247 3-09 3-55 May... 500 153 352 4-40 5: 06 
June ss. 560 210 337 4.21 4.69 JUness 545 294 370 4-62 5°15 
ul yee 280 140 211 2-64 3-04 ARF UN 2A uh 410 180 281 3-51 4.04 
Augins.. 130 70 100 1-25 1-44 ANE ooo 180 77 130 1-63 1.88 
Sept..... 100 50 aa 0-89 0.99 Sept.... 70 43 52 0-65 0-72 
Period... 560 50 193 2-41 13371 Period.. 545 43 237 2.96 16-85 


117—THOMPSON RIVER—at Spence Bridge 


Drainage area, 21,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, sec. 10, tp. 17, rge. 25, W. 6th mer. 
Records avatlable—Oct. 25, 1911, to Dec. 31, 1916. 


Gauge—Standard chain gauge on traffic bridge ; read daily. 


I 


Channel—Width at measuring section, from 320 to 500 feet. 
Discharge measurements—Are made from bridge; owing to great velocity at high water, meterings 


are difficult to obtain. 


However, rating curve is well defined. 


Winter flow—River usually remains open, but, owing to exceptional weather, was frozen dur- 
ing February, 1916. 
Accuracy—Results are considered to be accurate and should fall within 5 per cent. 


DISCHARGE MEASUREMENTS 
ee Oe 


Area of Mean Gauge ‘ Area of Mean | 4 Gauge F 
Date section | velocity height | Discharge Date section | velocity : height | Discharge 
1911 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Oct. 25 2,780 3-7 4.0 10,300 June 18 9,229 10- 18-15 100,000 
Nov. 25 2,435 3-4 2-8 8,180 Aug. 12 5,735 7-4 11.4 42,700 
1912 1915 
Feb. 17 2,200 2-7 1-4 5,900 Feb. 13 2,058 2-5 lyf 5,150 
Mar. 30 1,960 2-4 1-2 4,770 1916 
May 1 3,800 5-5 6-55 20,700 July 10 8,550 9-80 16-5 84,200 
5 8,080 10-5 15.9 84,900 Foe atl 7,360 9-10 14-1 66,800 
July 25 6,135 ihc eg 11-7 50,200 Nov. 14 2,660 3-40 2-8 9,080 
1913 1917 s 
May 8 4,351 5-4 7-1 23,600 Jan. 12 2,000 2-65 1-2 5,320 
June 6 8,989 10-7 Weferg/ 95,700 Mar. 21 1,800 2-45 0-7 4,420 


MONTHLY SUMMARIES 


eae eee ee eee 


a : x Run-off : : be Run-off 
Discharge in second-feet acon in Discharge in second-feet depthaa 
Month d | Per |incheson || Month Per |incheson | 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
} mile area mile area 
1911 1912 

ESE Oe ee nee ee een eee TR ee aT Jan.... 8,800 4,910 6,668 0-32 0-37 
Hie er retacs | lavatetcmoote retell eqs uehccee ace Nace Oe otal Un? | DOR Meghan Feb 5,570 4,500 5,169 0-25 0-27 
Maar sad ere lhe eras vsagses | roid) ae oa ceetey tases | eee ee. een at Mar 5,290 4,910 5,085 0.24 0-28 
BA OTL ersrsil bso tovager aut | tenes oaead cell eh en a ae April 20,000 5,290 10,338 0-49 0-55 
IVE VrcrePAl cals savarhgll cr ates teveuwaeidiss cheba ae Eilers is | May. 92,100 | 20,600 | 57,042 2.72 3-12 
2 AEDST rece eG tel Winer ew gO PE oa | DS ag |e cee Mie June. 91,200 | 62,400 | 79,087 3-76 4.20 
sr Uby eects Al cvaerounenea ion eimai Re APNE eee eae |e ae July...} 80,400 | 43,900 | 55,735 2-65 3-05 
Aug sie wer averse fohe Gin | oi cheater sere ete Crotch act ae Alte ee Aug... 43,900 | 33,000 | 40,606 1.93 2-23 
SLD SCOSE RG Eloi ost ic aca hated aI cel ec a SIN | Aig Sept.. 30,100 18,800 | 25,453 1.21 1-35 
Oetier sles fake ee ote belie ae heel eee ea at een Oct. 20,700 | 11,200 |] 15,023 0-71 0-82 
Nov.! 9,200 6,550 7,491 0-35 0-40 Nov 11,200 8,600 9,681 0-46 0-51 
Dec 7,750 4,910 6,553 0-31 0-36 Dec 8,800 7,130 8,087 0-38 0-44 

Oro, 2 ol poten ratte ac Mehel Ad At eee Be |p eee |e ee Year 92,100 4,600 | 26,498 1-26 17-19 - 


* Measurements which take account of revisions made on recent maps indicate an area of 


about 21,325 sq. miles. 


. i 
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STREAM FLOW DATA—B. C. TABLES 439 


MONTHLY SUMMARIES—Continued 


. ‘ fs Run-off : f iy Run-oft 

Pueorarce ts senpncsfeet depth in rae? techarie 2) Sepend tee} Rowe lidenth'tf 

Month : Per |incheson || Month Per |incheson 

: Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

RIE Rr splDIS Se ae aetna ee 
PEATIot ie.<. 5 6,620 5,075 5,730 0-27 0-31 eka gi 7,000 5,330 6,208 0-30 0-34 
RED. si... 5,870 5,000 5,454 0-26 0-27 Bebo... 5,870 5,375 5,625 0.27 0-28 
Mar... . 5,330 4,925 | 5,152 0-25 0-29 Mar.... 5,870 5,530 5,742 0-\27 0-31 
April....} 23,200 5,240 11,749 0.56 0-62 April...| 25,500 5,640 14,593 0-70 0-78 
'May....| 73,600 23,200 | 42,460 2-02 2-33 May...| 71,910 26,880 54,304 2-59 2.99 
June....| 110,420 | 78,000 | 95,976 4.57 5-10 June...| 89,000 } 61,170 | 73,908 Seo2 3-92 
La: 52,070 | 64,703 3-08 3-56 July...] 78,880 | 45,460 | 64,210 3-06 3-52 
35,400 | 42,270 2-01 2.32 Aug....| 43,600 25,040 33,133 1-58 1.82 
22,740 29,205 1-39 1-55 Sept....| 24,580 15,240 19,210 0-91 1-02 
14,280 17,013 0-81 0-93 Oct....| 24,580 15,660 18,820 0-90 1-04 
9,950 11,811 0-56 0-62 Nov....| 21,820 13,650 17,152 0-82 0-91 
5,750 7,580 0-36 0-41 Dec....| 13,650 7,490 9,675 0-46 0-53 
4,925 28,259 1.35 18-31 Year 89,000 5,330 26,881 1-28 17-46 
1915 1916 

Jan.. 8,550 | 5,640) 6,830, 0-32] 0-37 || Jan.. 7,000 | 5,800 | 6,300{ 0-30) 0-35 
UCD cates 5,750 5,420 5,560 0-26 0-28 Be 25. We ae wokawellncrerdane svale 5,500 0: 26 0-28 
INTAY sos. s 6,800 5,330 5,710 0.27 0-31 Mar 8,600 6,200 7,720 0-37 0-43 
April....} 33,300 6,800 22,210 1.06 1-18 April 21,800 8,700 13,500 0.64 0-71 
May....| 74,500 33,800 57,580 2-74 3-16 May 57,900 23,000 | 45,400 2-16 2-49 
June....| 67,300 | 52,100 | 57,500 2-73 3-05 June 106,000 | 57,900 | 79,220 Slt 4-21 
July....| 62,000 53,500 57,110 2°72 3-14 July 102,500 67,800 83,550 3-98 4.59 
Aug.....} 53,500 | 33,800 43,580 2-08 2-40 Aug 64,700 | 34,500 | 46,760 2-23 2-57 
Sept.....} 33,800 14,500 21,900 1-04 1-16 Sept 34,500 18,200 25,730 1-23 1-37 
Oct.....| 16,500 9,950 12,520 0-60 0.69 Oct 17,800 11,600 13,450 0-64 0-74 
Nov.....| 17,300 8,970 12,430 0-59 0-66 Nov....| 11,300 7,000 8,360 0-40 0-45 
PDEC....<. 8,830 6,290 7,830 0-37 0-43 Dec... 7,000 4,150 5,550 0-27 0-31 
Year....! 74,500 5,330 25,897 ie 23 16-83 Vear | LOG,0000M Sense 28,400 je S45) 18-50 


1Nov. 1 to 5 estimated. * Gauge height-discharge relation affected by ice during Feb. Mean monthly discharge 
estimated from study of discharge at Spence Bridge before and after freeze-up and ona comparison of certain discharges 
on the North and South Thompson rivers. 


118—THOMPSON RIVER—at Kamloops Drainage area, 14,500 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At lower traffic bridge, 34 mile below confluence of North Thompson and South Thomp- 
son rivers. 

Records available—Gauge readings were taken at this station from April, 1911, to Dec., 1916. 
Several discharge measurements were made during this period, but, as it was not found 
possible to establish a satisfactory relationship between gauge height and discharge, the 
station was discontinued in 1915. The daily and monthly discharges for this station, as 
published in Water Resources Papers, Nos. 1, 8 and 14, are now not considered reliable. 

Gauge—Standard staff gauge on bridge; read daily. 

Channel—Width at station varies from 750 to 850 feet, while at high water, depth is from 12 to 
17 feet greater than at low stages. 

Discharge measurements—Are made from the bridge. 

Winter flow—River generally freezes over about January 1, and remains so until early in March. 


- General—The flow of the Thompson river at Kamloops may be estimated approximately from 


the flow at the measuring stations on the North Thompson and South Thompson and the 
total flow as measured at Spence Bridge, near mouth. 


DISCHARGE MEASUREMENTS 


an yn a 


Area of Mean Gauge P Area of Mean Gauge ' 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet , Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 April 6 8,037 0-51 0-20 4,090 
Sept. 8 11,600 1-90 4.37 22,000 July 9 14,300 3-33 8-50 47,700 
3 10,100 1-36 2-50 13,700 Be 13,100 2-74 7-07 35,900 
1 8,650 0-83 .- 0-50 7,180 ee ou 12,300 2-70 6-20 33,400 
1 
ace eas 3,980! 4. 86,890 


1Ice cover. 


* Revised value based on recent measurements. 


i. - 5 
‘s 
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440 COMMISSION OF CONSERVATION 
119—TOBY CREEK—near mouth Drainage area, 250 square miles* 


DESCRIPTION OF GAUGING STATION . 

Location—1 mile from mouth, on highway bridge on road from Athalmer to Wilmer; 114 miles 
from Athalmer. 

Records available—June to Sept., 1912 ; May 18 to Oct. 31, 1913 ; April 16 to Nov. 14, 1914; 
April? to Nov. 1%, 1985. 

Gauge—Vertical staff gauge; read daily. 

Channel—Is straight above the section, but widens out below ; two channels are formed by a cen- 
tral pier in the bridge ;_ the flow is not at right angles to the bridge, and is swift. 

Discharge measurements—Are made from highway bridge. 

Winter flow—Toby creek remains frozen about four months, and frazil ice is prevalent. 

Accuracy—Probably within 20 per cent. There is a possibility of backwater from the Columbia 
which impairs accuracy. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge A Area of Mean Gauge F 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1914 
May 28 359 2-22 2-00 797 May 5 316 2-00 1.20 631 
June 29 397 2-80 2-48 1,110 June 19 627 4.79 3-15 3,000 
oul! 423 3-00 2-60 1,270 Oct. 22 159 1-87 0-6 298 
July 23 378 3-03 2-25 1,140 1915 
Sept. 28 122 2227 0-46 2701 Feb. 26 55-2 1.25 Ice 693 
1913 May 1 PHILYE 2-57 1.28 558 2 
May 17 202 2-10 1-70 4242 Se 733 285 2-87 1-35 817 
June 2 616 4-30 3.74 2,650 July 8 326 3-86 2-00 1,260 
we AD) 578 4-20 3-78 2,4201 Sept. 24 153 2-24 0-60 342 
July 11 440 3-50 3-20 1,560 Oct. 23 132 1.89 0-45 250 
pe es 418 4-42 3-22 1,850 19164 
ee Bi) 324 3-36 2-60 1,090 June LO: |i Marre sereia's ever 1-98 1,010 
Sept. 3 246 2-46 2-20 644 July. te. Galva cece orl aceite 2-75 1,430 
wials 231 2-93 2-20 676 1 
INO ene il aloe case eel soit Men cl 1-638 1603 


1 Different section. 2% New gauge. *Ice conditions. 
4 From “ Miscellaneous Meter Measurements,’*’ W. R. Paper No. 21, p. 352. 


MONTHLY SUMMARIES 


‘ ae ia Run-oft . . a Run-off 

Discharge in second-feet depthrid Discharge in second-feet depth ia 

Month Per |incheson |} Month Per j;incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1912 1913 
INIA = ee oaeeseeie ee ae, Sete. cl nan a eee 2 ee onl ane a iS May ?.. 2,290 295 726 2-90 3-34 
June.... 3,750 530 1,660 6-64 7-41 June... 3,650 1,200 2,130 8-52 9-51 
ANA Bee 2,460 722 1,170 4-68 5-38 Jul yee 2,470 690 1,490 5-96 6-86 
(ACIS Fe 1,190 370 709 2-84 3-27 ENR 8 1,960 690 1,230 4.92 5-66 
Sept.l... 425 270 358 1-43 1-60 Sept.... 1,530 445 713 2-85 3-18 
OCH Ren Valerie cae all cee etwas eta | Se ae | a EN Octane DDO 395 441 1-76 2-03 
G14 1915 

1 Ey 1,870 440 1,120 4.48 0-16 May 990 494 659 | 2-64 3-04 
June 3,360 1,130 1,960 7-84 8.74 June 1,830 784 1,080 4.32 4.82 
July 3,360 1,370 2,340 9-36 10-78 July 2,290 945 1,610 6.44 7-42 
Aug 2,130 725 1,210 4.84 5-57 Aug 2,880 1,090 1,980 7-92 9-12 
Sept 915 350 479 1.92 2-14 Sept 1,090 278 468 1-87 2-09 
Och 2s, 350 305 336 1-34 1.54 Oct 323 244 269 1-08 1.24 

Nov.3 350) linen een oe 276 1-10 1.23 ICN eet kets tao ee eh ee. 


1 Partly estimated, creek froze up at the end of October, 1912. 2First 17 days estimated. 3 Partly estimated; 
creek frozen Nov. 15, 1914. 4Ice conditions after Nov. 12, 1915. 


120—TRANQUILLE RIVER—near mouth Drainage area, 230 square miles 
Sieh nd pelt PS oberon as ch able eis I LS peda Scere Sa ee 


DESCRIPTION OF GAUGING STATION 
Location—About 20 feet above Cooney’s diversion dam. Sec. 36, tp. 30, rge. 19, W. 6th mer. 
Records available—July 4 to Oct. 21, 1911 ; Mar. 29 to Sept. 7, 1912 ; May 1 to Oct 31, 1913; 
May 3 to Nov. 14, 1914 ; April 1 to Sept. 30, 1915 ; April 1 to July 14, 1916. Station main- 
tained only during irrigation season. 


* Revised value based on recent measurements. 


STREAM FLOW DATA—B. C. TABLES 441 


Gauge—Standard vertica’ staff gauge ; read daily. 

Channel—Straight at the gauge section, about 20 feet wide. Bed, stones and boulders: contro} 
good. 

Discharge measurements—Rating curve well defined. 

W.nter flow—Ice conditions prevail during winter months. 

Accuracy—Good. In 1916 the flow of’ the creek at the station was diminished by a smal} 
diversion (max’'mum about 3 sec.-ft.). 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |\Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1911 Aug. 2 10-3 2-03 0-88 21 
July 4 Blots 1-08 0.94 19-11 Sept. 10 19.2 1.70 1-01 33 3 
Sept. 11 9.4 25 0.60 2-31 1913 

1912 May 5 29.0 4-00 1.43 1155 
Feb. 1 15.4 Woe f herceeabucess 8.22 nso 45-8 5.20 2-02 237 

gle. 1. 14.9 Qeb Omer recatoe: sais. 8-82 1914 
April 13 15-2 ibe did: 0-96 17-83 || May 30 31-0 4.24 1-35 132 
May 7 59-2 7-70 2-50 4564 Aug. 4 14.5 0.59 0-65 8-6 

coed 2 74-5 (3 270) 576 4 1916 

seamen 2 52-0 6-04 2-10 314 4 Mars (5. lWorctetiss cise | eraretetete toi 2-40 417 
June 1 30-5 4-46 1-52 136 4 Sept. 15 13-6 0-39 0-55 5-3 


1 At Kamloops lake. 2 At Cooney’s ranch (ice conditions). %At Cooney’sranch. ¢ Foot bridge. ‘ Above dam. 


= . MONTHLY SUMMARIES 


: ; ia Run-otf ; ‘ ff Run-off 
Discharge in second-feet depth in (Liegs Discharge in serond-fevtattnn denen 
Month Per |incheson || Month | Per | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square drainage 
mile area | mile area 
i 1911 1912 
L560, 5 of uo @o) Ib on alogie al |e COloreeren (olerohocscary (Ease ima ie acti April... 245 4 51-9 0-23 0-26 
SLED 9 a alle sada 6lllaclo POO al (OI DReIROR AG) [ent aes! [enn ac) May... 720 180 420-0 1-82 2-10 
ATO 9.0 6] Ie eaten a REE ene US aaAcente a | Piero teeta ce Betas. 0 June... 155 18 39-1 0-17 0-19 
July}. 33 4 13-6 0-06 0-06 ANS crc 44 10 26-3 0-11 0-13 
Aug.. 12 1-5 3-5 0-02 0.02 Aug.... 18 10 14-7 0-07 0-08 
Sept. 7 1-5 3-9 0-02 0-02 
Oct.?. 7 3-4 4.9 0.02 0-02 
1913 
May. 614 11? 288-8 1-26 1-45 May‘.. 577 : 
June. 208 48 96-5 0-42 0-47 June... 95 38 66-0 0-29 0-32 
July. 153 24 67-1 0-29 0-33 July. 34 10 16-0 0-07 0-08 
Aug.. 24 7-5 14-5 0-06 0-07 Aug.. 10 4 6-3 0-03 0-03 
Sept..... 10 4.1 5-8 0-02 0-02 Sept. 7 4 6-1 0-03 0-03 
Oct.3. 14.9 Aral 10-4 ' 0-04 0.05 Oct. 8 i 7.41 0-03 0-03 
nee Lolo ee 1916 
April.... 135 15 73 0-32 0-36 ‘Aprile: 165 8 42 0-18 : 
May....| 340 65 131 0-57 0-66 May... 460 135 230 1-00 1:15 
June....| 300 35 76 0-33 0-37 June... 265 36 127 0-55 0-61 
July....| 120 22 51 0-22 0-25 ish ee Aliencodo on boos dad lacsnnod Indcosioid| |ctomno90.> 
7A 27 7 13 0-06 0-07 ITS SO Aaobe sud lotank ona leoct acd aacgpud nado cob UC 
7 0-03 0-03 Ey cLiaee ldo SnbeUgen ato lect paul ooo do canmoctc 


1For period July 4 to 31. ?Oct.1to 21. Estimated last 6 days at 13-5 sec.-ft. ‘May 3 to Sil, 


12I—TSOLUM RIVER—3 miles from mouth Drainage area, 150 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Upstream side of foot bridge, 2 miles from Sandwick. 

Records available—May 31, 1914, to Dec. 31, 1916. 

Co-operation—Records by Provincial Water Rights Branch and B. C. Hydrometric Survey. 

Gauge—12-foot enamel staff, 20 feet downstream from bridge, right bank ; read twice daily. 
Gauge datum lowered 2-0 feet in 1915. 

Channel—Straight for 500 feet above and 300 feet below section ; gravel bed ; stream confined 
by cribbing, both banks, in high water. Control changed about March 9, 1916. 

Discharge measurements—Well define rating curve except at high stages. 

Winter flow—Open all winter. 

Accuracy—B and C. Change in control necessitated new rating curve ; for 1916, accuracy C. 


442 ‘COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 
a Ps ed re a SE Be PI ih, Ue 


Area of Mean Gauge 3 Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge — 
Sq. feet |Ft. per sec. Feet Sec.-feet ‘ Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1915 ; 
Jan. —8 86 1-05 2-051 90-02 || Apri! 21 131 1-40 5-83 181-05 
1913 ! Sept. 26 2-2 0-95 4.65 2-15 
Mar. 7 192 1-66 2.481 3-2 Oct. 30 212 2.63 6-85 . 558-0 
1914 1916 : “ 
May 31 127 Too 3-78 171-03 Mar. 16 198 2-90 6-74 576-07 
July 17 98 0-61 3-28 60-0 April 13 224 3.73 7-03 836-0 8 
Sept. 8 2 0-90 2-58 1-84 |} Oct. 26 6-5 0-38 4.46 2-5 
Nov. 10 291 3-03 5-30 882-0 


1 Measurements in 1912 and 1913 by Provincial Water Rights Branch not to same datum as subsequent measure- 
ments. Gauge was washed out; new gauge in new situation. 2150 feet above footbridge. *% New station established 
by B..C. Hydrometric Survey. 4 Low water section. 5 Gauge lowered 2*0 ft. 6 Not at regular section. 7 Temporary 
gauge out 3:39. 8 Good measurement. . 


MONTHLY SUMMARIES : 
ee 


Discharge in second-feet Run-oft Discharge in second-feet Run-off 

depth in depth in 

Month Per |incheson || Month Per | incheson 

Max, Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1914 ‘ 

ALLOA CE |i 3 ae ORR 1 en tte yy ieee ara eG June 520 95 230 1-53 1-71 
Pttley se alice tre crete a acteva heres eWeek en ee ee July 195 18 63 0-42 0.48 
PAT De ey cil cisterna | Site aecee il nic eaners arene | hee Marcie || ener Aug 28 4 ll 0-07 0-08 
BS EDU rseytal| ay hares Susyallis Panccor aie ca| Sete cache TI eae en | oe ene iSepe 2,100 3 310 2-06 2-380 

OCG seeall back etage he. | Sle kc weeks Namie cee | Cece eae | On emennee! ete Esc’ eieus. os leech eaeroae anes cnsi| iceacerseave re | Meee | ee 
ON OV ie ctsee Sete ic cee eters Grell eres ree tel | eee eee | Nov 1,330 280 875 5=83 6-50 
DCC sll, A atore Ree ef See | RI ae Ae i mee a Dec 900 115 375 2.50 2-88 
ECPI” FP Magic see eM Geee Pe Pe aia: ea eee ee Period.. 2,100 3 311 2-07 13-95 

1915 1916 
Jalen 1,850 fas 751 5-00 5-76 Janae 215 3 53 0-35 0-40 
Feb... 1,500 260 693 4-62 4-81 Feb.. 740 2 219 1-46 1-58 
Mar... 1,650 260 642 4.28 4-93 Mar.? 1,780 400 834 5-56 6-41 
April.. 1,410 75 441 2-94 3-28 April, . 1,040 540 745 4.97 5-55 
May.. 260 15 171 1-14 1-31 May.. 1,040 410 689 4.59 5-29 
June. . 115 8 458 3-05 3-40 June,. 720 260 459 3-06 3-41 
July... 175 5 19 0-13 0-15 July.. 660 120 290 1.93 2-23 
Aug... 8 3 4.2 0-03 0-04 Aug... 120 4 41 0-27 0-31 
Sept.... 18 = 5 = 6.4 0-04 0-04 Sept... 8 seo. 3 0-02 0.02 
Oot on 1,800 8 444 2-96 3°41 Oct... 540 2 56 0-37 0-43 
INOViA ss 980 28 467 3-11 3-47 Nov.... 720 50 291 2-16 2-16 
Dec,....| 1,650 450 990 6-60 7-61 Deows4|) Hel 180 120 334 2-23 2-57 
Year.... 1,850 3 424 2.83 38-21 Years... 1,780 2 334 2-32 30-36 
1 No record for period Oct. 13 to 24. 2 Change in control about Mar. 9. 
122—TULAMEEN RIVER—at Coalmont Drainage area, 650 square miles 


' DESCRIPTION OF GAUGING STATION 
Location—At Coalmont. 
Records available—May 15 to Dec. 11, 1914 ; April 11 to Dec. 25, 1915 ; Feb. 17-to Dec. 31, 1916. 
Drainage area—400 to 650 sq. miles.* 


Gauge—Chain gauge on downstream side of bridge at measuring section ; standard staff gauge 
on right hand abutment for high water ; read daily. 


Channel—Straight for about 700 feet at section ; bed, clean gravel. Change in control May 5, 
1916. 


Discharge measurements—Rating curves are fairly well defined. 


Winter flow—Ice conditions prevail during the latter part of December and during January and 
February, 


Accuracy—Results considered fairly reliable, except for highest stages. 


_  *Estimates differ : the smaller area is the estimate of the B. C. Hydrometric Survey and 
is used in preparing the monthly summaries below; the higher value is based on measurements 
On recent maps. ; : 


ee 


an: STREAM FLOW DATA—B. C. TABLES 443 


. : _ DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet \Ft. per sec. Feet Sec.-feet Sq.feet |Ft. per sec. Feet Sec.-feet 
1913 June 3 205 2- 3-88 508 
_ Nov. 16 228 Seed O lee |e oueirelse rol savvane 846 1 1916 
1914 May 29 471 5-80 5-65 2,736 
May 14 601 8-82 4.03 5,300 June 27 440 6-90 5-70 3,020 
June 14 387 4.60 2-50 1,778 July 14 274 3-71 3-95 1,020 
Ses ah) 333 3-84 2-10 PAT Aug. 2 177 2-38 3-05 422 
July 26 130 1-05 0.13 137 Pi ei 74 1-30 2-00 95 
Sept. 4 95 0-41 —0-30 39 2 Nov. 16 76 1.32 2-30 100 4 
Nov. 25 181 1.73 0-63 314 1917 
1915 ; ; Jan. 11 67 1.13 1-90 76 
April 9 257 3-21 4.33 825 3 


EO eee ee eee eee ee 
1 Measurement made at Princeton before regular station was established. *Not at regular section. * New 
gauge, 2°88 feet lower. ‘Ice. , 


7 MONTHLY SUMMARIES 


, Discharge in second-feet Run-off | Discharge in second-feet Run off 
; depth in depth in 
~ Month Per |incheson || Month’ Per |incheson 
ax. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 

: 1914 

4,640 1,280 3,054 7-63 4.82 

2,870 780 1,464 3-66 4-08 

745 80 310 0-77 0-89 

90 7 74 0-18 0-11 

125 40 92 0-23 0-23 

4 180 60 2 0.28 0.32 

1916 

He 1,690 200 o3s0 1-45 1-67 

MMPUESIILTON Ne (aici s, sys.cs a) [rss ore cee eo fre oer il eats 1,960 570 1,020 2-55 2-84 

May.... 1,350 570 942 PA 15) 2-71 May.. 5,170 1,740 2,880 7-20 8-30 

June 1,180 225 509 1.27 1.42 June... 7,850 1,900 3,480 8-70 9-71 

July 225 80 160 0-40 0.46 Sulyoaee 2,020 480 1,130 2-82 3-25 

Ue. 5. 120 60 80 0-20 0-23 Aug.cn- 435 110 250 0-62 0-72 

Sept 105 42 59 0-15 0-17 Sept.... 170 30 93 0-23 0-26 

Oct 1,930 50 329 0-82 0.94 Oct....: 170 50 a2 0-18 0-21 

Nov 790 135 312 0-78 0-87 Nov.... 1,020 65 175 0-44 0-49 

Dec 225 135 183 0-46 0-53 Dec.... 220 75 96 0-24 0-28 

Period 1,930 42 322 0-80 7.33 Period. 7,850 30 980 2-44 27-73 


are 


1For period May 15 to 31. 2Aug.1+to16. * Sept. 4 to 30. 4 Ice conditions obtained during parts of Nov. and 
Dec., 1914. ; 


123—WESTKETTLE RIVER—near mouth Drainage area, 690 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At footbridge near mouth, near Westbridge. 

Records available—Feb. 23 to Sept. 30, 1914; Jan. 1 to Dec. 31, 1915; Feb. 27 to Dec. 31, 1916. 
Gauge—Standard vertical staff gauge ; read daily. Gauge lowered 1 ft. on March 24, 1915. 
-Channel—Is straight for 500 feet above and below measuring section; bed, gravel and boulders. 
Discharge measurements—Are made from bridge. 

Winter flow—Partial ice conditions prevail during January and February. ~ 
Accuracy—Considered fairly high, results should fall within 10 per cent. 


DISCHARGE MEASUREMENTS 


ee 


Gauge - Area of Mean Gauge ; 
Date eres aheer foigus Discharge Date section | velocity height Discharge 
i Sq. feet |\Ft. per sec. Feet Sec.-feet rane Sq.feet |Ft. per sec. Feet Sec.-feet 
1914 
June 7 304 4-05 1-78 1,235 Mar. 15 | 88 0-91 0-59 80 
July 20 122 1-43 | —0-09 174 June 21 285 3.82 2-59 1,003 
Aug. 27 35 1-20 -0-71 421 Aus og 133 1-55 1-08 207 
1915 191 
'* Mar, 24 135 eo 1-00 164 2 Jan. 15 23 Usa Pie someeier 33 3 
June 8 280 3-50 2-50 982 


1 Low water section. * New gauge, datum 1 ft. lower. 4% Ice cover. 


~ * Another estimate is about 660 sq. miles. 


444 . COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


: B ie Run-off ; 3 We Run-off 
Discharge in second-feet depthein Discharge in second-feet depth ing 
Month Per |incheson |} Month Per | incheson 
Max. Min. Mean | square |} drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
Mary yee Gr threat Sen ho real ee ed ee ee eee IWiereeae 445 150 280 0-41 0-47 
ATI alficts Crccehee| Teck. s Bed ore ccrs te Ml ea Meal aw takin April... 2,610 360 1,660 2-41 2-69 
INAS sooNhste ele ache | Gel eee beta ose tt eee: a eee May... 4,115 1,910 2,778 4-03 4.63 
2h acne Rc go Pe APE ON ates eel in al ie et June... 3,615 775 1,649 2.39 2-100 
sD EDL Vp 5 clots a otal hc scot eis celia eae ae af ee ae ce Olivares 705 158 349 0-51 0-59 
SUE sence Sich fe rats, Sigel cae aoe oe, eT eS TT GI Aug.... 120 15 46 0-07 0-08 
StS) hecec|| ars che Renee Meret eer Imrie Mlle oy cane | | oe Sept... 145 30 91 0-13 0-15 
PONLOG aN os aera RENE cere lle By a Te aon eee Period.. 4,115 15 979 1.42 11-28 
1915 1916 
Jan... 230 130 175 0-25 0-29 JAM Wi Syeil| Sen's hs crete a ea Shcce © oil ee eel Ree ene | 
1) SS ie cl feck ial exer ce te Fe el Re gal Ne tee a Helos ile pantotes | coe ecu eee eee | eee ce 
SVE Sr eral catetacisie ei fies me ee sll ee | ea ee Mar... 125 52 95 0-14 0-16 
April 1,640 290 904 1-31 1-46 April. . 1,430 150 540 0-78 0-87 
May 2,880 1,060 1,848 2-68 3-09 May 2,550 950 1,510 2-19 2-52 
June 2,020 400 857 1.24 1-38 June 2,020 990 1,360 1-97 2-20 
July 975 340 560 0-81 0-93 July 2,070 270 755 1-09 1-26 
Aug 550 110 \ 247 0-36 0-41 Aug 270 85 165 0.24 0-28 
Sept 120 80 94 0-14 0-15 Sept 98 52 73 0-11 0-12 
Oct 185 80 108 0-16 0-18 Oct 67 52 55 0-08 0-09 
Nov 275 80 148 0-21 0-24 Nov 67 50 53 0-08 0-09 
Dec 260 100 176 0-25 0-29 Dec 45 35 41 0-06 0-07 
Period.. 2,880 80 512 0.74 8-42 Period.. 2,550 35 465 0-67 7-66 


Note.—Gauge readings unreliable Oct. to Dec., 1914. 1Ice conditions obtained during part of Feb. and Mar., 1915. 


124— WIDGEON (SILVER PITT) CREEK—2 miles from mouth Drainage area, 30sq. miles* 
a MOU , ZTainage area, OU Sq. uaa 


DESCRIPTION OF GAUGING STATION 


Location—At lower end of cafion, about 2 miles from mouth, in sec. 8, tp. 4, rge. 5, W. 7th mer. 
Records available—August 9, 1912, to Dec., 1915 ; discontinued 1916. 

Gauge—Vert'cal staff gauge ; read three times a week. 

Channel—Rocky, uneven bottom, but permanent control; deep, still pool just above gauging section. 
Discharge measurements—Are made by wading at section near gauge or by cable at high water. 
Winter flow—Open water all year. 

Accuracy—C. Infrequency of gauge readings impairs accuracy. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
1912 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Aug. 9 104 2-39 1-50 242 Oct. 25 73 1-60 0.99 116 
1913 1914 
May 25 121 3-05 2-15 369 July 20 60 1-50 0-90 90 
July 16 100 1.83 1-41 190 Nov. 5 142 2°86 2-19 405 
Sept. 16 68 1.35 0-87 92 1915 


ays 66 127 0-90 84 July 19 45 1.28 0.62 57-6 
a a Eh Nv 1 aN el 281 0-62 eee 
MONTHLY SUMMARIES 


; ; mM un-ott . - - Run-otf 
Discharge in second-feet depot Discharge in second-feet dept: 
Month Per |incheson}!| Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
Se eR TCR 
1912 1913 
a es ee Sa EEE, Soke aon Bo ee sy tae = 
EN Ferra ares A I, 6 Se Ae 3 eo ee Jau.l... 125 84 94 3-13 3-60 
1) Aca etoickaal Roseman] Irae aren eta |e re Feb.1., . 251 51 aki 3-70 3-84 
gia herr ine aeaec ira] Maser gem FREON (inc ies Mar.!,. 175 90 113 | 3-77 4.33 
YR oN ots) le ton 4 (GES Ol Cores cs ice) Mae aa ee ae April1., 335 100 250] 8-33 9-30 
IMA Sorin | atetactea| Soh ml eh ae Caee cee |e en: May... 563 278 347 | 11-57 13-33 
PURO RE aS WR Ae | hte ae ae 2 on Alt eae | ene ee June... 428 196 286 | 9-53 10-63 
AU cost Laer aya Ieee ee |e Se ell Et elie All meet ae ss July. 322 117 221 7-37 8-47 
LAUT GS co Ur es es ea Sec Pe Rape ch eel [cas = Algae 461 45 164 5-47 6-28 
Sept..... 262 15 88 | 2-93 3-27 Sept.... 884 45 214 7-13 7:95 
Oct 362 35 135 4-50 5-18 Octies. 1,023 45 242 8-07 9-29 
INOVaeswe 853 109 322 | 10-73 11-98 Nov.... 973 105 343 | 11-43 12-76 
Dec.... 285 90 142 4-73 5-44 Dec.... 428 100 223 7-43 8-55 
esl fers ling bans ike ue eam eae Sells hm eh) Year...! 1,023 45 217 | 7.23! 98-33 


* Revised value based on recent measurements. 
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MONTHLY SUMMARIES—Continued 


- £ a Run-off ‘ . r Run-off 

Discharge in second-feet Repth in Discharge in second-feet death in 

Month : Per |incheson || Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

0 1914 1915 

Jan. 1,220 150 450 | 15-00 17-30 Jan.... 660 35 223 7-43 8-55 
Hebi. 6... 565 115 240 8-00 8:31 Feb. 460 95 191 6-37 6-62 
Mar... 580 145 eei|| Dal y/ 12-86 Mar 547 84 235 7-83 9-03 
April... 530 240 310 | 10-33 11-53 April 742 150 305 | 10-20 11-40 
May.. 630 50 320 | 10-66 ee May 460 175 288 9-60 11-06 
June 580 220 By¥a) | Wiloaly/ 12.47 June 175 57 108 3-60 4-01 
July 210 57 125 4.17 4.79 July 207 40 66 2.20 2-54 
Aug Chel 30 50 1-66 1-91 Aug 110 25 33 1-10 1-27 
Sept 660 30 300 | 10-00 11-16 Sept 195 25 58 1-93 2-16 
Oct 820 125 330 | 11-00 12.67 Oct 1,160 35 433 | 14-43 16-63 
Nov 910 125 485 | 16-17 18-06 Nov. 7 145 310 | 10-33 11.53 
BSC ie... 550 25 110 3-66 4.21 Dec... 1,160 70 436 | 14-53 16-74 
ear... .; 1,220 25 280 9.33 ° 127.54 Year 1,160 25 224 747 " 100-54 


1 Very few gauge heights recorded in early months of 1913; on Jan., 5; Feb., 5; Mar., 3; April, 3; discharges 
dnterpolated for days on which gauge heights were not recorded. 


MISCELLANEOUS RECORDS 


Water LEVELS ON CERTAIN NAVIGABLE LAKES IN SOUTHERN BRITISH 
COLUMBIA 


The Department of Public Works, Canada, the Canadian Pacific railway 
and other interested parties, have established gaugés on some of the larger 


Jakes in the southern portion of the province for use in connection with navi- 


gation and for other purposes. 
epatiment of Lhe gauges of the Department of Public Works were all estab- 
Public Works, lished in 1915. * Their zeros were set at what was assumed 
‘Canada, Gauges ‘ ’ : ; 

to be ‘low water’ on the respective lakes, and the elevations 
were determined with reference to the Canadian Pacific Railway bench marks. 
The elevations used by the department, as given below, were determined from 


_ data supplied by the company, supplemented by precise levels by the department. 


The Canadian Pacific datum is low tide at Burrard inlet. In determining 
these elevations, the department co-operated with the B. C. Hydrometric Survey. 


LIST OF DEPARTMENT OF PUBLIC WORKS, CANADA, GAUGES 
(Sometimes referred to as ‘Government Gauges’) 


Situation Elevation of 
Lake of gauge gauge zero (1915) 
nee et ee 
Feet 

Beoper Arrow lake. 2.00.0... 222s cence etre eees Arrowhead Giemraeriaet 1,376-19 

; HN So as he Pe Ee Naktispe Paras. 8.- 1,376-19 
Narrows between Upper Arrow and Lower Arrow 

ECE Sn es ee ee 20S artes a that «Sid Milsieder ous> Bunton ae eee ieee 1,374-07 

SE WOnPATTOWs lakes men iin. dive eis abla ae es our se Renata. won seene ten 1,368-65 

ROU ARTIVET ont sel, sions pc's cose die oe Giiaieeye sor West Robson....... 1,367-50 

SThoverevah TRIES i, Gio al alin een Rai Iegeniencuenone, Orch aero Slocanw@ityia serie: 1,757-90 

West Arm Kootenay lake...........-++e0e0e00: Nelsons Sac one 1,743-42 

AO eb OSE oa Oo ahs eres ates Proctor ees rea. 1,744-44 

Meootenay lake. .........0 2c eee eect teen eeees Kootenay Landing... 1,745-00 

NAO 8 i RIM gat Shaw Soogs te Kast i ete as 1,745-00 

dkéy. eer ane ac: ee Tarde. ee oe eek 1,745-00 


Note—The above gauges are not read_ regularly. For such records as are available 


fapplication may be made to the District Engineer’s office of the Department of Public Works, 


Canada, at Nelson, B. C. 


* Except gauge at Nelson. 
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Gauges have been established by the Canadian Pacific railway 
in connection with its British Columbia lake and river ser- 
vice. These gauges were installed in the spring of 1912, their 
zeros being placed at ‘low water’ on the respective lakes. The elevation of low 
water was “determined as accurately as it was possible to do by gaining infor- 
mation in regard to water levels for previous years.’”” Recently the elevations 
of the zeros of these gauges have been determined by making a comparison 
with the D.P.W. gauges installed in the same vicinity. The elevations here 
given, therefore, are with respect to the D.P.W. datum, which is the C.P.Ry. 
datum of mean low tide at Burrard inlet. 


Canadian Pacific 
Railway Gauges 


LIST OF CANADIAN PACIFIC RAILWAY GAUGES 


; ; Elevation of 

Lake Situation of guage gauge zero 
Feet 

WopemAtrowmlake qa een en eae Nakusp arg, act esac ak, Deine eae 1,376-00 
@olcmbiakrivennae i ern eet West Robson, at end of dock....... 1,365-50 
mlocan takGe weer, aye Cen e SOCAN, City aaenear te ae ene Le 1,758-15 
West Arm, Kootenay lake....... Nelson, lower end of C.P.Ry. wharf.. 1,744-02 
dO: ath i. Wedel ete Proctor, on dolphin at transfer slip..} = ........ 
Kootenay lakers esses ss pat es Kootenay Landing, at end of dock...| =—S......... 
slope wel SGhe, Way Diet a Na Lardosatuwhart se eee 1,744-50 
DEORIMA KG wee Tu wernt e Leyes ent Gerrans Sea Ie oe eG OEE Rees Oe ee 


The above gauges are read weekly from the commencement of the rising 
of the water in the various lakes until after the water commences to recede. 


The records given below have been supplied by the late Captain Gore, super- 


intendent of the British Columbia lake and river service ; office at Nelson. 


Some records of high and low water on Kootenay lake at Kootenay Landing 


are also available. These were taken by Captain William Seaman, of the 
Kooskanook, and are as follows : 


HIGH AND LOW WATER ON KOOTENAY LAKE AT KOOTENAY LANDING 
(Records by Capt. William Seaman, of steamer K ooskanook) 


8 OooOoOoooooe—==S—=—=— aE 


High water Low water 
Year . Reduced e 
A datum o 

Date ate Date As recorded ree eae 
1905 
, a BLE 
POO Fe ree vis SAN She cele 2 ie 2 oy W ata alk hs We eae a te aR eRe ee ae 14 
LOO la Reon at une 6 18 10 Feb. 15 Low mark last year 1900..... 14 
TUE Seer June 4 19 1 Feb. 15 Low mark last year 1901..... 1 4 
ISTO eee ch, We June 19 24 10 Mar. 13 8 in. below low mark 1902.... 8 
1904S bee ee: June 22 14 10 Mar. 6 7 in. above low mark 1903.... eS) 
LOO Seer. June 14 US) 90) Feb. 19 15 in. below low mark 1904... 0 
1900S era era July 13 iit & Feb. 21 2 in. above low mark 1905.... 2 
LOOTR ye aos June 9 16 8 Feb. 15 2 in. above low mark 1906... . 4 
1OOS come June 17 TORO Feb, 12 do. Nae. 4 
LOO RE ease June 22 19 6 Feb. 19 do. i 
POLO Nese, May 29 15 -6 Mar. 1 do. are 4 
LOT Ss ah June 23 130 7 Mar. 8 | 4 in. below low mark 1910.... 0 


SE ee ee eee 


NotE—The records by Capt. Seaman, taken at Kootenay Landing, confirm in a general 
way the records of Mr. Astley and of Mr. McCulloch taken at Nelson. 
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The West arm of Kootenay lake is not very wide and at places is comparatively shallow. 
Brom the various records available for Kootenay lake, there would appear to be, between the 
water surface in the main portion of the lake and at Nelson, a difference in level which varies 


from a few inches at low water to over two feet at high stages. 
Respecting the gauge at Kootenay Landing, Captain Seaman has stated: 

“This gauge was moved each year and amount recorded as follows, as the case may 
have been—3” below low mark of last year, or 3” above low of last year. 

“Ror high water this gauge was continued in sections until high water was reached 
and left in place until the next high water—if not broken out or carried away by logs or 
such like, but usually O.K. 

“The gauge was always placed at low water of each year.” 


\ 


WATER LEVELS ON CERTAIN NAVIGABLE LAKES IN BRITISH COLUMBIA 


(Records taken by British Columbia Lake and River Service—office, Nelson, B.C.—of the 
Canadian Pacific Railway) 
0 un REET 


Slocan 


Date Nakusp <a Nee City Nelson | Proctor pee Lardo | Gerrard 
m 1912 tf Mt / ar [2 at / ar , au / 7 / ur / mu” 
Mar. 11 0 11 Ons |e 0 9 0 0 
et 18 0 9 On) baee ee 0 9 0 0 
Sot 25 aC 9 OF (see eee 5 8 0 0 
April 1 0 10 ie (ane: 9 11 5 0 
eat tie feo) Rea ST wet eee Peto ih 10) 11 0 
p44 Dite7 on) | es te 3.0 ey yey) a 
Pe! 42 Bri7 19 On lee: an 4 2 4 4 29 aa 
fn -28 oy Saal {ie Sac hoes ee An% Sane 4 4 ars 
May 5 64.3 1.6...0 TUS (ete ee eee ae ks). AW ek 4 il 26 
tae 19 8° 3 8 -7- 1>. St oe eee. gus 8 0 6 1 3 6 
me 190) 112’ 10 10509 SIRS Uk, eae emo tint 10. -5 10 1 47 
om26)) ot5ci1 16t7 Bae (hs |atas wate 118k6 11 9 1145 nie 2 
ane, 2*| 13 2 15 11 Se Oe cl eee aes 18 he {Tent 11 8 4 6 
1913 
Mar. 16 5 123 DN ents 110 a) 0 0 
‘ 23 5 esas Ot hae eee ino 170 0 0 
30 5 iO Did |. hee 1°06 10 2 0 
April 6 5 11 Disc Maer dea 13 1 0 6 0 
7) 13 8 10 Rieu) jw tle on Dig no 8 0 
ee 20 3 6 DFS 132. ee 4 5 2 10 3 0 0 
ee] 6-1 5, N6 Pee Day tea ae 6 6 4 6 SaaS 0 
May 4 5 10 ued Deele: | tn eee 6 11 44 6 0 0 
11 6 7 6 11 Dea eca |e am, ee eh nS 4 10 6 10 0 
418 Syai7 10)) 4 Ae 9 0 Stal Simul 0 
pes, | 11,1 {10 BME |S OES an, 10 7 9 8 8 10 4 9 
June 1| 16 0 20 2 6ui0 2 eee 16 0 15m 114,355 5 0 
eens |). 22) 11 93-05 ea Ad A TEE A 20 0 Dena Otome 6 10 
om 151) 21) 9 30° 22 S43 ieee mene 216 22° 6 22-5 8 4 
1914 
Mar. 29 9 an Od: Oi eae 76 1s at 1, 2° |2yeeees 
April 5 jl OTe0 0 8 2960 3 4 Yat 1034: 
12 Das eS 1433 ek 3 6 225 26 hee 
19 ey) ay Oia [Pode SHO 4 4 4° 35 | seh oeeeee 
= 26 T2 ho 26 ie (2 6m2 6721 
May 3 9 0 S12 3 0 6 11 8 6 Tak 6 lee | eee 
| peelO. ttt Lt 9 2 3 6 Si2) tO eZ ay S11) | tana 
wei. 14.0 195.0 4 10 10 2 12.0 lie 4 101th lose ee 
. eee 240) 15-90 15410 Lae 170.0 14 6 1oaal 13.22 ba. ee 
esi | 8152 Cin? 586 12 2 16 0 at 137-9" |e, Bees 
June 7| 19 0 NaS 6 Ol Buenaee ee 174 14 8 14/100 1a 
ie 14:) 180 20\. 3 sty ee Nose 15 6 14 1 14/0) el 
91. | 23 0 24 6 Se OTH i sea: 16 9 {$333 15.6. |) taka 
2st) 20 0 FINO 610 wihewee soee {5009 ih 1520. (eee 


* Water begins to fall everywhere. _ 
+ Water line thereafter shows recession 
{ Water receded after June 28. 


No record kept of same. 


from above records. 
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WATER LEVELS ON CERTAIN NAVIGABLE LAKES IN BRITISH COLUMBIA—Continued 


West Slocan 


Date Nakusp Rvean City Nelson | Proctor Tene Lardo | Gerrard 
1915 / ur Ua a , ur Ud wt / ur / au , mr , (2 
Mar. 1 9 Lo oT an cams aie ail cguseiinte wee | Syieeraeee le Reta Selec el eee 
4 7 9 AO eases AM ra: Vall en ocamcet | eae BOS tee ose geen 
ee ala. 9 | iar) a ener G Ne tee, NP re a ce a Oe Z| grees eee |e ee 
iy Al Leet tM al ae Baek ie phen lheas.c ee terctont 4.71 jot ke eee teen ee 
BH 1 10 eli) Cilla Pe hae oie I heii a 10.08 |8 842. oo || Pee ee 
April 7 4 0 faa ed Kel DO Lg DAA (ec CAR b 1510 4) See cue tao 
rae ead: he! 5 0 1.48 Pura Sticks 5 ohh Di, spleen eae | See 5 
eee Samed tok 2 4 4 4 ct Sp 25 al 3 Nea 
ele Be!) 8 10 Oma 3 0 Se. 6 3 6 6 1 hee esl eek = 
May 7 eh 14 6 Su Ol 6-6 ho Si | eee 
ead, 14 0 1546 4 0 jams, 8 6 8 103 10) iQ hd de cee Z 
ple) t 13° 6 ere! 4 0 of Atl 8 6 9 13 109 OF | oa. cee 
as | 14 11 16 5 4 8 S51 8 10 9 4 10,°3 2 Ae ee 
June 7 Si 14 6 4 9 SU 8 10 0! 35 10.523" |e. eee 
ie, © Sy ek oem 1503 4 8 7 10 cd 8 10 a are 
ee hail 14-0 1552.6 4 1 (heey Ste hemes S08 Phos ne eee oe e. 
pero Sail So« 8 170 4 7 Cel Oe oeay ae. OQ 2 LO Sie ere 4 
July 7 NE wy 455 Sea) SR aS ee OL OG 1 S58 aienee cs | aoe ee 
peel] LAS Paes, sae 4 1 SAO Gn ae eee ts a DB) Nad ged. hol eee ee 


** Water began to fall. 


WATER LEVELS oF KooTENAY LAKE AT NELSON 


In addition to the gauge heights above tabulated for various points on 
Kootenay lake, the following records have been secured for gauges at Nelson, 
on the West arm of Kootenay lake. 


Reet rire Between 1895 and 1912, certain records of water levels at 

McCulloch, C.E, Nelson were taken by Mr. A. L. McCulloch. It has been 

stated that the gauge was set with zero at the low water ele- 

vation of 1905. These records are given below. The elevation of the zero 
of this gauge in terms of D.P.W. datum (see above) is 1,743-42. 

There are also certain miscellaneous records of high and low water at 


Nelson, which are as follows, the zero of the gauge being the same as for the 
other records taken by Mr. McCulloch : 


HIGH AND LOW WATER ON KOOTENAY LAKE AT NELSON 
(Records by A. L. McCulloch, C.E.) 


Year High water | Low water Year High water | Low water 

Feet Feet Feet Feet 
LOOA See feo eee 28-2 at dane 1905 FH. cee eee 13-0 0-0 
USO Si ae ae eee 19-4 2-0 1TOOG Cece ae 10-6 0:5 
SOO Ate tee, ee 18-0 0-7 LOO sete as or eee ies 0-5 
LODO EM Gee ee Ae oe 4 1008 A) ae ee 16-4 0-7 
190 Ee ae te 17-3 1-9 1900. 32 Re 16-9 0-6 
LOD 2 Se Lee eo 18-4 Soke « skeil ie O11 ee ee Bee Brae ee 0-9 
LOOSE Rea aes 22-5 2-0 LO LL Siege teg. 17-0 0:6 
1 Se ere 14-5 apa 1912 eee ee te iat —O-1 


ee a ee eee eee 
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WATER LEVELS OF KOOTENAY LAKE AT NELSON 
(Records by A. L. McCulloch, C.E.) 


a lll ae Ee a eee ee eS 
eee Soe 


Gauge Gauge Gauge Gauge 
Date height Date height Date Hehe Date height 
Feet Feet Feet Feet 
1905 1906 1906 1909 
Feb. 1 0:0 Feb. 27 0-9 Novas 2-7 Feb. 8 1-0 
Mar. 4 0-5 Mar. 14 0-5 ALS 3-0 He OR) 0-8 
. 9 0-9 Te BAS 0-5 Dee. 11 2:3 Mar. 7 0-7 
orl, 1-2 April 2 0-9 1907 aes LO 0-6 
= ae 1-2 a 8 1-8 je, 2 15 Ay hn PH) 0-8 
April 24 ae: “45 a) “20 0-6 April 12 £25 
29 3-7 nS 3-5 Feb. 1 0-5 ae Por 
May 5 4-4 226 6-0 $44 49 0-7 May 10 3-8 
ee LO Sell ape .29 6-6 AY 0-7 ee ane, 4-9 
ae 19- 6-7 May 6 8-0 Hie 0X6) 0-9 ee OS) 8-6 
ee 28 7-9 awl 9-1 Mar. 5 1-3 eal 9-7 
June 1 8-5 er ad: 9-7 ees 1-2 June 1 10-3 
s 6 10-8 June 16 10-0 Seer 1-0 Dec. 16 3-1 
Sal 13-1 uly. 2 9-8 cS) 1-3 1910 
eon 20 12-6 A 7 10-2 April 16 2-9 jem, 3 1-5 
ae) 23 12:2 al aa 10-2 May 1 4-5 Feb. 11 Wo 
fly 5 | 10-2 “90 9.7 June 2 | 13-3 a OR 0-9 
20) 9-2 nee a 7-8 Aug. 18 8-2 Mar. 9 ow 
ce 22 8-1 NoVez,- 72 7-5 Oct. 13 4.9 BS PTL 4.0 
Aug. 10 7-0 sat .0 6-4 1908 April 17 er! 
Sept. 2 4.3 BOT ens 5-8 Jan. 8 1-4 June 13-6 
Nov. 5 2-8 senna? 2 5-3 Febam9 0-7 1911 
Wecy 1 1-6 Sept. 6 4.3 Mar, 17 0-9 Sept. 6 5-1 
ner 2 1-1 ae LO 3-9 May 8-3 1912 
1906 A eR) S08: Dec. 2 2-4 ati 0 0-2 
Neon 1 0-9 Oct. 8 2:8 Ue ELS: 1-4 Mar. 10 0-0 
i 3 0-7 eel) 2-6 1909 24 —0-1 
Feb. 18 0:6 He XS 2:6 Jan. 19 0-5 April 21 4-0 
a ee ee ee Lean a 
Records by Since 1913 continuous gauge readings have been taken at Nel- 


B.C .Hydrometric son by the British Columbia Hydrometric Survey.* The 
Eurvey gauge used by this survey and read daily is the same gauge 
as used by the Department of Public Works, Canada, and is a vertical staff, 
20 feet long, situated at Astley’s wharf. Its zero elevation, as given above 
in list of Department of Public Works gauges, is 1,743-42 feet, D.P.W. datum. 
When installing this gauge its zero was set at the same elevation as the gauge 
previously used by Mr. McCulloch. 


During the high-water periods of certain years records were 

Records by 1 
Mr. Astley taken by Mr. Astley. The gauge used was set on a pile at 
the rear or north side of the Nelson boat-house. On October 
25, 1911, the zero of this gauge was tied in by D. C. Jennings to the C. P. Ry. 
datum at the crossing of Josephine street and found to be 24-11 feet below the 


base of rail ; the elevations being as follows : 
Elevation, feet 


Base of rail, Josephine street crossing..........+.+-- 1,779 «50 
avaters level. Oct. 25, 1910... 5 fas cig pla de ae nets - 1,756 -99 
Zero of gauge on pile in rear of boat-house........-. 1,755 +39 


* See Water Resources Paper No. 14, pp. 412-416. 
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A change in the zero elevation of this gauge was made between 1910 and 
1911—the 1911 gauge being 134 inches higher. The explanation of the change 
appears to be as follows : The lower portion of the gauge of 1910, which was 
originally set with zero at ‘low water’, had been damaged. In 1911, a new 
gauge was established. Later in the year, it was discovered that the new gauge 
did not correspond with the upper portion of the old gauge, which still re- 
mained in its original position. The upper portion of the old gauge was, there- 
fore, in 1911, raised 134 inches, corresponding to the difference found to exist, 
and, as thus raised, constituted a part of the new gauge as employed for the 
1911 readings. 


Records taken by Mr. Astley were published in the Nelson News. Those 
for 1908 to 1911 are given below. Possibly further search in earlier files of this 
newspaper might reveal other records. 


WATER LEVELS OF KOOTENAY LAKE AT NELSON, 1908 TO 1911 


(Records by Mr. Astley, copied from the Nelson News) 


Gauge Gauge Gauge Gange 

Date height Date height Date height Date height 

1908 / “r Ua A , wt If ” 

June 11 14 11 June 17 iG May 25 13 37) April 21 2 6% 
12 1Sieeo 5 18 16 53 2.6 13 8 ek et et 3: 64 

eet Ss 15 9 Te LS 16 8 aS, 13 84 VE OXS 4 0 

ae 16 0 He ae 1 Wome Is oO) 13 10 sree 74 4 4} 

BETAS 16 8 sea. Mg ie, “ph 13 10 2S 4 9 

seed Le: 17 0 ago 17 43 June 2 13 10 May 1 5a 0 

lS 16 103 ae: 17. 33 . 3 ile) ce 9 (ago. 

ia 0) 16 9% Sy peas: 175725 t 4 L3-7 neeere 9 4 

waar? 16.498 cite iO e 7 134 <2 S Oi 5 

aa 2s Oma Sree s 16 6 % 8 tous June 2 9 8 

oe 1G} oil 1910 io 9 13a a 6 1199 2F 
SSUMED'S 15. 74 April 23 geal: star 10 1355.0 ape d 12,46 

WAS 15 44 LEONI As) pots cae Lol 1338 ee’ espe ee 

Vg i915) IS) a Bi X85 8 6 eS ae 12 112 eal G 14 8 

tae 128 14 11 ee a oy 4 te ol. 12.41 of ea 15.40 

Wn SiG} 14 7 ee BA 9 8 eel S 12 103 peel teh 161 
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MISCELLANEOUS DISCHARGE MEASUREMENTS 


In the course of the reconnaissance investigation conducted by the Com- 

mission of Conservation in 1911, 1912 and 1913, various stream discharge 
measurements were made. For streams north of the Railway Belt and on the 
Pacific coast, these constitute, in most cases, the only stream flow data avail- 
able. Many miscellaneous measurements have also been made by the Pro- 
vincial Water Rights Branch and the British Columbia Hydrometric Survey. 
Some measurements are also available from other sources. From these various 
data, those which would be of most value in the consideratioa of power projects 
have been selected for presentation here. 

In this Report, relating as it does essentially to water-powers, it did not 
appear desirable to include a large number of miscellaneous measurements 
that have been made on the smaller irrigation streams. Data respecting these 
may be found in the Annual Reports of the Provincial Water Rights Branch, 
Victoria, and in the various Water Resources Papers of the Dominion Water’ 
Power Branch, Department of the Interior, Canada. 

For some streams having power possibilities, and upon which regular 
- gauging stations have been maintained or recently established, the data avail- 
able were not of a character to permit summaries to be included in this report. 
However, certain discharge measurements were available, and, for the purpose 
of convenient reference, have been included in the following table. 

‘An asterisk (*) indicates the streams on which regular gauging stations have 
been or are being maintained. Reference may be made to “List of Streams 
in British Columbia for which stream flow data are available,”’ for the periods 


_ for which records exist. 


In the table the streams are given in alphabetical order. In the first 
column the letters indicate to which main watershed or district the streams 
belong, thus : C.—Columbia river and tributaries (except Kootenay river); 
K.—Kootenay river and tributaries; F.—Fraser river and tributaries (except 
Thompson river); -T.—Thompson river and tributaries; V.1.—streams on Van- 
couver Island; P.C.—streams on Mainland Pacific Coast (except Fraser river). 
These letters are the same as used in the ‘‘List of Streams in British Columbia 
for which stream flow data are available,’’ and when used in connection with 
the column headed ‘‘Stream and Location of Measuring Section,” will enable 
the situation of the measuring station to be readily found on the map. 
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Stream Flow Data 


Records by the United States Geological Survey—Water Resources Branch 


TREAM flow data for the United States are collected chiefly by the Water 
Resources Branch of the U.S. Geological Survey. The work was begun in 
1888 in connection with special studies relating to irrigation in the arid west, 
and, since June 30, 1895, appropriations have been made by the United States 
Congress ‘‘For, gauging the streams and determining the water supply of the 
United States, and for the investigation of underground currents and artesian 
wells, and for the preparation of reports upon the best methods of utilizing 
the water resources.’’ In the execution of the work many state and private 
organizations have co-operated. 


The Water Resources Branch has been the leader in the systematic gather- 
ing of stream flow data, and its able engineers have been pioneers in devising 
and improving methods incident to this work. Much credit is due this organ- 
ization for its painstaking research and development of the methods now so 
generally employed in connection with hydrological investigations. The 
publications of the Branch, as well as the special publications of its Chief 
Engineer, Mr. N. C. Grover, and Chief Hydrographer, Mr. W. G. Hoyt, have 
been of very great assistance, not only to the United States, but also to other 
countries. 


Measurements of stream flow have been made at about 3,800 points in the 
United States, and also at points in Alaska and in the Hawaiian Islands. About 
1,500 regular gauging stations are maintained by the Geological Survey and 
the co-operating organizations. In connection with this work, data respect- 
ing precipitation, evaporation, storage reservoirs, tiver profiles and water- — 
power in many sections of the country have been collected and the results pub- 
lished in the Water Supply Papers. 


The custom of the Water Resources Branch has been to publish yearly 
reports. Prior to 1901, gauge heights and discharge measurements were 
publishedin Water Supply Papers or bulletins, and the estimates of monthly 
discharge were given in the Annual Reports of the Geological Survey; since 
1901, both classes of data have been published in the Water Supply Papers. 
In the annual publications, until the last few years, the various data were 
collated in 12 parts, each embracing an area whose boundaries coincide with 
the larger natural drainage basins of the country. Lately it has been found 
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necessary to sub-divide part XII—dealing with the North Pacific drainage 

- basins—into three sections, XII-A, XII-B and XII-C. The district adjacent to 
British Columbia is known as the ‘Pacific Slope in Washington and Upper 

~ Columbia River.’ The following is a list of published Water Supply Papers 
containing data relating to this-and other districts adjacent to British 
Columbia :* 


Washington and Lower Columbia river 


wear Upper Columbia river Boake rivet and Oregon 

Ber oe dif de! din < * 38 38 38 
1 ee See eee ee Si 51 Sf 
DT OS ae ee 66, 75 66, 75 66, 75 
So See 85 Sohe 85 
OG ioe 100 100 100 
HOHE: Sin eee ora 3 135 135 
EL lo SA we 178 178 telus 
SA IR Se etd  cpiGusls! spss © 214 214 214 
OMEME SRDS atin br Relishes D2 252 252 
OMNES a oe acs vest 272 212 272 
LSID: pata ore ieetrae Ore ere eee 292 292 292 
erg aoe nine 312 312 312 

JO? 5 5 Gi Re Seneca CRC ae 332A RRYA 8} SoZ 

Sg Sie ae 362A 362B 362C 
ee ree 392 393 394 
GALS oldie aera pone cn ee 412 413 414 


Through the courtesy of Dr. George Otis Smith, Director, United States 

_ Geological Survey, the revised hydrometric data to the end of 1915, relating 

to the more important streams draining areas adjacent to British Columbia, 

and which are, therefore, international in character, have been made available 
for publication in this Report. 


These data include results from the field operations of the respective 
District Engineers—of the State of Washington, Mr. G. L. Parker; of Idaho, 
Mr. G. C. Baldwin; of Montana, Mr. W. A. Lamb; and of Oregon, Mr. PAG, 

~Henshaw—to whom, with the officers before mentioned, the Commission of 
Conservation is much indebted for the data supplied, as well as for the many 
courtesies received from this Department of the United States Federal Govern- 
me ment. 

A list of the stations for which records are here published, together with an 

‘Index to the Water Supply Papers where more detailed records respecting gauge 

heights and daily discharges, etc., may be found, follows. This Index corre- 
sponds to the Index for British Columbia stations. The United States records 
are arranged in a manner similar to the records for British Columbia. 


*The recent Water Supply Papers contain an annotated list of publications of the U.S. 

Geological Survey relating specifically to the section of the country dealt with in the respective 
papers. They also contain a list of reports by the Survey, covering a wide range of hydrological 
subjects of more general interest, and also give brief references to reports published by State and 

other organizations. See, for example, Water Supply Paper No. 412, pp. I-XL. Consult also, 

| Wood, B. D., ‘Stream-gauging Stations and Publications Relating to Water Resources, 1885-1913,’ 

U.S. Geological Survey, Water Supply Paper No. 340, Part XII. 

+ Rogue, Umpqua, and Siletz rivers only. 


aa, 
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LIST OF STREAMS CROSSING THE INTERNATIONAL BOUNDARY OR IN THE — 

UNITED STATES ADJACENT TO BRITISH COLUMBIA, FOR WHICH STREAM FLOW ~ 
DATA ARE HERE PRESENTED, WITH INDEX TO WATER SUPPLY PAPERS 


Name of stream Water Supply Papers 


No. and location of 
gauging station 


Drainage} Records available 
area Limiting dates —/4999]1910]1911]1912|1913]1914/1915 . 
272 | 292 | 312 13324/362a| 392 | 412 


U.S. Sq. miles page| page| page| pa ge| pa ge| pa ge| page 
1 |Cascade river, 
near Marblemount.. 222*|Mar. 1909—April 1913a} 487| 627] 670}....| 37)....].... 
2 |Pend-d’Oreille,t 
at Metaline Falls...} 25,600*/Oct. 1912—Dec. 1915 | 750] 68d]....]....| 57] 53} 110: 
Syl aewle lain Game weer hear 19,900*/Oct. 1910—Dec. 1915 ]....] 65] 61] 61] 55] 50) 107 
4 |Columbia river, 
at The Dalles...... 237,000*|June 1878—Dec. 1915 | 69c| 60c} 50} d é- | fe 
5 |Flathead, North fork, 
at Columbia Falls..| 1,620*|/Sept. 1910—Dec. 1915 |....] 78] 75) 76) 69) 62} 119 
6 |Kettle river, 
at Boy. davai rate 4. 0607|Septs1913—OctyenL 915 Beare | ares | eee eras earner 102} 160: 
7 |Kootenay river, 
BUG ILO ONT S| oveig 6 ox 11,000*/Oct. 1910-—Dec. 1915 }....} 118) 52] 52]. 47} 44) 101 
8 |Moyie river, at Snyder Jigs |Mate91911= 1) eonetO1 Suen ene 57; 57) 52} 47} 104 
9 |Skagit river, 
at Marblemount.... 1,165f/Dec. 1908—May 1914a| 485] 620} 666; 37) 33} 33).... 
10 | at Reflector Bar.... LAOH Byes MOS SI Byers II all ool acalle onellels oc 31) 189 


Note—Numbers in first column refer to summary records which follow. 


U.S. I—CASCADE RIVER—near Marblemount, Wash. Drainage area, 222 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At a proposed site for a dam and power plant, 8 miles above the mouth and 8 miles. 
above Marblemount. 

Records avatlable—March 8, 1909, to April 30, 1913. Station discontinued. 

Gauge—Vertical staff on the right bank. Prior to May 25, 1909, two gauges were used, the first 
from March 8 to 31, 1909, being located 500 feet below the present gauge ; and the second 
from April 1 to May 24, 1909, being located about 6 miles below the present gauge and set 
to read the same. No bench mark established. 

Channel—Gravel and cobblestones ; shifting in extreme floods, 

Discharge measurements—Made from a cable 100 feet below the gauge. 

Accuracy—Results good. 


Co-operation—Gauge height record and part of the discharge measurements furnished by the 
Skagit Power Co. 


* As estimated by the United States Geological Survey. 

+t Revised value based on recent measurements. 

t In United States, known as the Clark fork. 

a Station discontinued. 

b Data for 1909 and 1910 at this station are not now considered reliable. 


c See also Water Supply Paper, No. 370, ‘Surface Water Supply of Oregon, 1878-1910,’ which 
gives revised data for the Columbia river at The Dalles, including daily gauge heights and dis- 
charges, to Sept. 30, 1910. 


d See Water Supply Paper, No. 332c, p. 18. e No. 362c, p. 18. f No. 394. gNo. 414. 
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DISCHARGE MEASUREMENTS 
Dat Hydrograph Gauge eal Dat Fivd: Gauge : 
ate ydrographer height ischarge ate ydrographer height Discharge 
Feet Sec.-feet Feet Sec.-feet 
1909 1909 
Mar. 8 Jesse E. Rossell........ 1-001 344 Sept. 5 | Jesse E. Rossell........ 2°53 1,180 
‘April 22 ce Eee 1°401 500 ante ESPN SP 66 Je ea 1:70 582 
nae 22 i a ae 1-402 579 nos SU edie a aes ake Pool 1-80 667 
May 6 dose er. 2+102 1,010 || Oct. 12 do. ik Mehca Ste 2-02 823 
“91 Er un ™ Ait i 1:97 2 960 || Nov. 10 det itm cats oe) 1:80 666 
June 3 Chie! iM Foes 4-103 2,780 1910 
ae LO Glsye 9 aoe Boes 3°5 2,520 Dec. 31 | Freeman and Gilkey....| 1°87 556 
ere 22 JPCe Stevens .c....enee | 2°99 1,510 1911 
July 15 Jesse B. Rossell. .....<. 3:30 2,000 Mars Gaim be bs Gilkey. screen oe 0:80 197 
_. 19 LORY = yehoicite.« 2-50 1,200 ““ 16 | Ebert and Gilkey....... 1-05 275 
man Owes Wisdakts: 2°65 1,370 INOvel (S) Wie Wi. Clitiord + sears. 1:47 382 
eS CL OMee an Revers tei DED 1,330 1912 
Aug. 12 Gio |. at Beh Be ae 2°38 986 SUING tO Et AC El ansOns ners 3°69 1,820 
am 20 Glows name aeees 2:25 906 Oct ees EA BeStorenen vermin fees 1:14 297 
aan 25 CLOGS av cncie.c oh a0 2:40 1,030 
i 1Gauge No.1. 2Gauge No.2. *?Gauge heights to measurements beginning June 3, 1909, refer to gauge No. 3. 
MONTHLY SUMMARIES 
Discharge in second-feet Run-off Discharge in second-feet Run-off 
" depth in depth in 
Month Per |incheson || Month Per | inches on 
Max. Min. | Mean | squire | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1908 1909 
one EEE eee 
ree ee Pe | Ae Pe reae ic Gals curtis ees eas [ie oy eye al es = Mar.! 1,080 344 421 1°90 1°69 
ath oo ie bdtee dle olhoag Ge 6 og) ioc bits lo! [Rainn oie) piano April 678 455 543 2°45 2-73 
Si nods eetina 0 olje do ee 6] /ee eee sets) len ceo) IOnmocnans May. 2,660 535 1,180 5-32 6:13 
CE REE ron |Sae ec |l ats vas] aetie cae, June 6,310 1,440 2,320 | 10-5 11-71 
ue, 5 calle do exd0.8 6] eg).o.0 016) ses DIOIDnS! | aieHoIenor | [DicroIcrch tora July 3,370 1,160 1,800 8-11 9-35 
ere aden tarts |lescxsi aieinnc [erst a aude mys Aug.. 2,430 694 983 | 4:43 5: 11 
_Shcunclle oo s'teedl jactelqalael lorie nig Jao lereeiaieie is Sept.. 1,240 494 S36) soa 4-21 
en ole oor daltons | lee ance aetsc [ene a eleneies (SIReeaeaiens! IeieacneRca eC Oct. . 1,320 472 647 2°91 3°36 
ok 2 alec SoG ell FOROS Sidr ate oc Serene Ieeeetescreicl (Cnom nea meacaei Nov 31,700 444 3,580 | 15:9 17:74 
ER Mr rermet.|POmeitvan Scillv lel cvisicofiss mice «sf ones weree'e Dec 4,000 436 1,100 4-95 5°71 
Sigil ola b celle leis Ope FE ie pee a ania race aC Period..| 31,700 344 1,352 6:10 67-74 
1910 1911 
Jan. 1,800 284 498 2:24 2°58 Jan 780 344 446 2°01 2°32 
Feb..... 520 284 355 1°60 1°67 Feb 350 250 275 1-24 1-29 
Mar. 1,900 400 976 4-40 5:07 Mar 900 212 376 1:69 1:95 
— April 4,350 485 1,270 5°72 6:38 April 1,240 323 516 2°32 2°59 
‘i May 7,000 640 1,860 8°38 9-66 May 4,960 731 1,350 6-08 7:01 
June 6,060 404 1,220 5:50 6°14 June 7,500 1,190 3,130 | 14:1 15973 
July 4,460 1,400 2250N Loe 11-64 July. 4,250 1,340 2,380 | 10-7 12°34 
A 492 1,010 4°55 5+25 Aug.. 1,720 678 1,080 4°86 5:60 
418 674 3°04 3°39 Sept. 1,840 290 848 3°82 4°26 
670 2,560 } 11°5 13-26 Oct.. 710 212 312 1-41 1°63 
700 2,270 | 10-2 11°38 Nov 3,160 225 729 3°28 3°66 
580 816 3°68 4-24 Dec 678 290 423 1:91 2-20 
284 1,820 | 5:95 80-66 Year 7,500 212 991 4°46 60:58 
1912 1913 
250 500 2°25 2°59 Jan 350 228 278 1-25 1°44 
305 705 3°18 3:43 Feb 1,100 222 382 1°72 1-79 
225 274 1:23 1-42 Mar 405 275 326 1°47 1:70 
335 393 Ieee 1-98 April 2,490 281 738 3°32 3°70 
445 2,050 9-23 10-64 IN, cA foocena.d | (ence omtaciadl lo olac amor ranorro a foc cmb St 
1,490 3,760 | 16-9 18-86 JUNG Sas laste dlarcllierereveracehs 'oi fais olpie ee te'| ocelot eyiens: [le cendicuenmrenene 
1,020 2,120 9-55 11-01 JUL, evel es cre cetcste sll lovers fosas-a opal ek catela: exc legen olisl= lots one keleyetelaels 
445 1,370 6°17 Phone INVIG AN celle oker ever exci tilkdrahster eve Level] =\esterovens'(6)oil arn) one Toffal=| leteNefertehevelrel 
275 473 2°13 2°38 Septet Wile el elftatetese s,e°0s |[oateleueotelel|toketer sterol lates Meselevers 
250 324 1:46 1:68 (OY aye a erect Geiclcrcic cel (araraiard Clow IpkweriGronol (keno Od’ cio.c 
275 626 2°82 3°15 iN fon Aer lake camiciol | pxiiosacxerc lento crotcal [Ges conse) OI Kero Hse 
305 350 1:58 1-82 1D) Corneal Gane Sean latin anid eocokoctd Saco jd ho roan o5d 
i Year....| 6,380 | 225 | 1,080! 4:86 | 66-07 Ii Year. .J.---- tee Dnt 


- 1¥For period Mar. 8 to 31. 

 Note—Accuracy is A, except for following months, when it is B, namely, April to July and Nov. and Dec., 
1909, and May and June, 1910. Daily discharges were determined from rating curves used as follows: Mar. 8 to 
May 24, 1909, fairly well defined ; May 25 to Dec. 31, 1909, fairly well defined between 550 and 3,000 second-feet ; 
Jan. 1 to Dec. 31, 1910, fairly well defined between 200 and 3,000 second-feet ; Jap. 1, 1911, to April 30, 1913 


fairly well defined below 3,000 second-feet. 


in 
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U.S. 2—PEND-D’OREILLE RIVER—at Metaline Falls, Wash. 


Drainage area 25,600 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Just above Metaline Falls. 

Records available—Oct. 1, 1912, to Dec. 31, 1915. { 

Gauge—Staff in five sections, one inclined, the others vertical.t 

Channel and control—Control is formed by the crest of Metaline falls. Changes in control may: 
be caused by a rock slide on the left side of the river at the falls. 

Discharge measurements—Made from a small ferry boat above the gauge, or from a boat held in 
position by a wire stretched across the river. The measurement of Feb. 11, 1914, was made: 
from the ice cover 2,000 feet above the gauge. 

Winter flow—Not seriously affected by ice. 

Accuracy—Results good. 


DISCHARGE MEASUREMENTS’ 


Date Hydrographer rane Discharge Date Hydrographer hues Discharge 
Feet Sec.-feet Feet Sec.-feet 
1914 1915 
Feb. 11 J. WH. Stewart,..........| 5°802 10,200 June Osee. O; Srown eee nee 19°35 42,600 
June 11 Parker and Brown...... 28°1735 68,100 “21 | Brown and Kornfeldt. .. | 19-29 42,700 
Dec. 4 Brown and Bailey...... 10-59 21,000 Sept. 10 | Parker and Richardson..| 7-67 13,900 
: 4 coop Me Re 10°58 20,600 mech doi taoe an a Seen 7:65 13,700 
1915 Delis iMaacviandsParkers sas 7:68 13,900 
Mar. 11 CrOSBrowne eee 5+304 9,730 


1 Discharge of Sullivan creek has been added to measured discharge to obtain total flow past gauge. 


* Measured from ice cover 2,000 feet above gauge. 3% Measured from boat 1,500 feet above gauge. 4 Measured: 
from boat 4% mile above gauge. 


MONTHLY SUMMARIES 


; ; iE Run-otf : . a Run-off 
fa EU eren test depth in a rae POR AEE AN ROO 1SS MIN don 
Month Per |incheson || Month Per | inches ona 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
\ mile area mile area 
1912 1913 
CS TUEy eee | tech neh ee en oe ba ee Ae Se Pee aie | a eee 11,100 | 0:434 0- 26 
Ble yeveeal Bre ceeds | Shae aera cic Seta Ree | ee Feb....}| 13,900 7,720 11,100 | 0:434 0-45 
BW ESN Sache acta ac Re ORTEGA ARN Ae [sews 8 EN ..|| Mar....| 13,900 11,700 |} 12,800 | 0-500 0-58 
PAD TUES | (Se Serta aliay eae | See || eae enema | Panta ..|| April... }] 46,200 13,500 | 26,500 | 1-04 1-16 
A Be ol le tgs Bt A] HEE As el [Bae ea ae ee, ee a A Bee Oe ..|| May...] 79,400 | 46,500 | 57,900 | 2-26 2:61 
BATS fc5'3 hen on rears IR Ne en Es aoa (Oe eae bomen ts ..|}| June...| 111,000 | 82,900 | 102,000 | 3:98 4-43 
LEU ZB ry | [Ce crit oral Reese a een Dene Ses. 5 et ER BES aes | Gl Ba age kc ..|| July...| 91,300 | 43,200 | 66,100 | 2-58 2-97 
AUS revere [te tore beers ee li ohieccer cll noe eee Aug....| 42,100 | 21,300 | 29,500 | 1-15 1-32 
STS BEADS ls ol Biot eee eben ll ele alee eee Sept....| 21,100 13,200 16,300 | 0-627 0-70: 
Oct.....| 19,000 15,700 17,600 | 0-688 0:79 Oct....]| 13,000 11,700 12,100 | 0:473 0°54 
Nov.....| 20,400 15,700 17,900 | 0-700 0:78 Nov....| 14,600 11,900 13,300 | 0:520 0°58 
1D GYO2 Beco ule Pt; Ul eee ees 16,100 | 0-629 0:63 Dec....| 14,600 9,670 | 12,100 | 0°473 0-54 
Period 


Neteithenararmhate SAIL A a uameeeesac | ors Meee 6! ote eA nea toe om ene eee Period’, | 111,000 Uf P48) 31,840 1+244 16°14 
1 For period Dec. 1-27. *Jan. 16-31. 3 For period Jan. 16 to Dec. 31. 
Note—Discharges are determined from a rating curve which is well defined between 9,000 and 80,000 second-feet. . 


* As estimated by United States Geological Survey. 

t A gauge was installed at Metaline Falls in November, 1908. The station was first visited 
by Survey hydrographers in December, 1912. Prior to this date the two gauges had been knocked 
out and replaced, in turn, by another gauge. The third gauge consisted of a piece of the old gauge- 
driven into the sand and was not very stable. In April, 1913, the third gauge was replaced by a 
fourth. The middle section of this gauge was carried out by the next high water, and readings 
between 27 feet and 13 feet on the falling stage in July and August, 1913, were made on temporary 
gauges. In December, as the observer could not read the fourth gauge, he installed a temporary 
gauge Dec. 14, 1913, and read it until Feb. 10, 1914. Feb. 12, 1914, a new permanent gauge was: 
installed. Gauge readings prior to Oct. 1, 1912, are considered entirely unreliable. A good: 


rating curve has been developed for the Metaline Falls gauge and estimates subsequent to Oct. 1,. 
1912, are considered reliable. 


a STREAM PLOW *DATA=-UNITED STATES 409 


MONTHLY SUMMARIES—Continued 


; F is Run-off : ; one Run-off 
ie eat depth in Wide SL ecnaree Ah Sondre 20) depphian 
Month ; Per | incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
Jan....-| 12,800 10,200 12,100 0-473 0-54 Jan..,..|, 13,700 8,760 11,300 | 0-441 | 0:51 
Feb.....| 11,900 6,890 10,300 0-402 0-42 Feb....| 10,200 9,330 9,680 | 0-378 0-39 
Mar.....| 18,400 | 11,900 15,000 | 0-586 0-67 Mar....| 13,500 9,500 10,900 | 0-426 0:49 
April....| 39,900 | 18,600 | 27,900 1-09 1°22 April...| 30,800 13,900 } 20,800 | 0-812 0-91 
May....| 69,800 | 40,400 55,600 2°17 2-50 May...| 44,000 31,300 | 37,200 | 1-45 1°67 
June....| 70,100 54,300 | 64,200 2-51 2-80 June...| 44,000 | 40,700 | 42,700 | 1-67 1:86 
July....| 54,000 | 27,000 | 39,900 1°56 1-80 July...} 40,400 | 30,300 | 35,700 | 1-39 1-60 
Aug.....| 26,500 12,800 | 18,300 0-715 0-82 Aug....| 29,900 16,700 | 23,200 | 0-906 1:04 
Sept.....| 12,800 | 10,400 11,100 0-434 0-48 Sept....| 16,300 12,200 | 13,400 | 0-523 0:58 
cts... 18,400 | 10,800 12,500 0-488 0:56 Ostia £2,200 11,600 11,800 | 0-461 0:53 
_Nov.....| 21,800 15,400 19,700 0-770 0:86 Nov....| 12,600 11,300 11,800 | 0-461 0-51 
meDec.....| 21,300 | 12,400 16,300 0-637 0-73 Dec....| 12,600 | 11,600 | 12,100 | 0-473 0°55 
Year....| 70,100 6,890 | 25,240 | 0-987 13-40 Year...| 44,000 8,760 | 20,050 | 0-783 10:64 


I 


U.S. 3—PEND-D’OREILLE RIVER—near Plains, Mont. Drainage area, 19,900 square miles * 


DESCRIPTION OF GAUGING STATION 


Location—At Cooper’s ferry, about 3 miles above Plains, Mont., and about 7 miles below the 
mouth of Flathead river. 
Records available—Oct. 28, 1910, to Dec. 31, 1915. 
~ Gauge—Overhanging chain gauge on the right bank, about 150 feet below the ferry cable. On 
Nov. 28, 1911, a Barrett & Lawrence automatic gauge was installed 50 feet below the chain 
gauge and set to read the same. 
Bench mark—Nail in root of pine tree 35 feet northeast of gauge. Elevation 16-38 feet above 
gauge zero. 
-Channel—Fairly permanent. 
Discharge measurements—Made from the ferry cable or from the highway bridge at Plains. 
Winter flow—Stream freezes over at the gauge for short periods, but is open at the control section 
below the gauge. Relation between gauge height and discharge little, if at all, affected by ice. 
Diversions—A number of small ditches divert for irrigation from tributaries of Flathead river and 
headwaters of Pend-d’Oreille. 
Accuracy—Rating curve good, but gauge height record somewhat doubtful at times. 


DISCHARGE MEASUREMENTS 
nn 
i 2 G , 
Date Hydrographer Poe Discharge Date Hydrographer helene Discharge 
Feet Sec.-feet Feet Sec.-feet 
1910 1912 
- Nov. 10 Raymond Richards.... . 5°51 10,300 dean ewe CrBeebe. oe owatcarelcs 13°38 72,700 } 
{ 1911 
May 1 SW irAt Pinna Divan sates eres 8°75 29,000 Daya 2S WV ceAce Lisern Dicters terest el erere 15:30 92,800 2 
suly 9 B. E. ones Be etede ye aietatare nts 10°86 46,500 Jalvya205| (Bs Bi sonestieresrleimiomiers 8:00 23,400 
= 18 DEO BCCDE hes siete aie’: 9-09 31,700 Deon OW. Ay Lambe etuie.sce 4°51 8,160 
ae 26 F.E.B Mhvete, ahalta el aoa ee 7:87 26.900 1914 ; 
Aug. 7 W.A. Taab Jang Seren 6°87 17,800 May 8 GOS caialotererseare, i9¥- 9-55 38,000 
. Nov. 28 Gyes Ghauri 4°36 7,090 Sept. 18 holy” Ae Fe Sore 4-58 8,720 
_ 
‘ 1 Surface velocities observed and coefficient of 0-86 used. 
', 2 Surface velocities observed and coefficient of 0°85 used. 
_- *As estimated by the United States Geological Survey. An estimate based on recent mea- 


surements, using the latest available maps for portion of watershed in British Columbia, gives 
_ 20,000 square miles. 
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MONTHLY SUMMARIES . 


. : ff Run-oft . : ie Run-off 
Discharge in second-feet depth in Discharge in second-feet depth 
Month Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1910 1911 
xe) TLS Abra Sei] se Sheth call epee anewsat leh horeeurstoaetre llraeah tienen argustemietevees iene 8,720 6,970 8,010 | 0-403 0-46 
Bebo Seale. : seis dare wil eim een cues -illle Samet zal | omee oedema Feb....| 6,970 6,020 6,440 | 0°324 0:34 
INGA tsetse here oe cee ic: are ewes sited eater ote Ra etretee tn arate Mar....| 10,900 6,240 8,070 | 0-406 0:47 
PA PENT Sdn peeshel ol hor sectete a ca ted couiek omlert neiee |b she Reeth Pel cate oan April?..} 11,700 10,900 11,200 | 0:563 0-17 
May Sec dauerocs lao ate call aces eel ae Ree ee Rt ae eee May ’..| 36,600 | 28,200 |} 31,900 | 1-60 0-36 
ST AUMSs BAe |S tacene cect ee. sees ol oe hoe aiid NG ieee eas Spaceman JRAIE) Fa oe Se Md a hears | he olen tare Le ocean Lacan 
DULL Vics fy elo syhocede Reale seco: fel lad gee ter irae creme lhe cee eee July 4..] 46,600 | 18,000 | 30,600 | 1-54 1-32 
yay Tete eee (eecarn Semel POR octal (eee tects OU ky cis Ac Ma vse isis Aug....| 19,700 9,400 | 14,400 |} 0-724 . 0°83 
BEDE ESE |e shacal yy «code Milebe. cutee ocbuet Sewer lingered | eiceeaa pee es Sept 19,100 8,720 9,570 | 0:481 0:54 
Octiye.= 9,760 9,400 9,490 | 0°477 0-07 Oct... | 105500 8,100 9,520 | 0-478 0:55 
Nov.....| 14,700 9,400 | 12,400 | 0-623 0-70 INOveee: 8,400 6,470 7,770 | 0:390 0:44 
Dec.....| 13,100 9,060 10,500 | 0:528 0-61 Dec.5 8,400 6,240 7,090 | 0:356 0-11 
IPSrd OAS al i cea atest acd Seay carson ss Gap artes coe GaN Sneath ee Pertodeieuteete ss 65020) 4. See eee |e 
1912 1913 
TC cM Mcetaati te ellie cree 5,500 | 0: 276 0-23 Jan 8,400 6,240 7,360 | 0-370 0:43 
Reb:thy.: 6,470 5,620 5,970 | 0-300 0:19 Me bisaes | ae aere 6,470 7,940 | 0-399 0-41 
IMEGT Ses 8,100 5,290 5,860 | 0: 294 0:34 Mar 7,810 6,240 7,030 | 0°:353 0:41 
April....} 22,700 7,530 | 15,500 | 0-779 0-87 April 34,200 7,810 | 18,800 | 0:954 1:05 
May....| 73,600 | 23,300 | 49,300 | 2-48 2-86 May. ..| 106,000 | 29,700 | 53,900 | 2°71 3°12 
June....| 74,500 50,100 65,200 | 3°28 3°66 June. ..} 115,000 | 71,500 | 98,200 | 4°93 5:49 
July ....| 01,000 19,200 32,400 | 1°63 1-88 July 69,200 | 28,800 | 42,800 | 2-15 2°48 
Aug.....} 18,600 9,760 13,100 | 0:658 0:76 Aug 23,100 12,300 17,000 | 0-855 0:98 
Sept.*.../ 10,900 9,400 10,100 | 0-508 0:57 ept 11,500 9,350 10,100 | 0-507 0:57 
Octes.-e 9,400 8,400 8,840 | 0-444 0-51 Ockeers 9,030 8,720 8,740 | 0-489 0-51 
Nov.....| 9,760 8,400 9,040 | 0:454 0:51 Nov.®..; 9,350 8,720 9,070 | 0-456 0:51 
TD GO Seal] ce Meee RON Seis eRe Lacuna tuE ese Ree henselae eee Decree 9,030 6,850 8,040 | 0-404 0:46 
Period...| 74,500 B 200M Ae pee oe ee ee "12-38 Year. ..| 115,000 6,240 | 24,080 | 1-210 16:42 
1914 4 1915 
Janeen 7,600 6,620 7,410 | 0:372 0:43 Jan.... 9,100 7,200 7,970 | 0-400 0:46 
Hebe eo, leu 5,970 7,360 | 0-370 0:38 Feb. ..| 8,050 7,090 7,350 | 0-369 0:38 
Mar.....| 10,700 7,600 |. 8,590 | 0-432 0:50 Mar.... 7,600 6,850 7,180 | 0-361 0:41 
April....| 27,800 8,420 16,900 | 0-849 0-95 April...| 24,400 7,860 15,500 | 0-778 0-87 
May? 67,000 | 27,100 | 48,900 | 2°46 2:84 May. ..| 35,900 | 26,400 | 31,200 | 1-57 1:81 
June 62,300 | 36,700 | 49,200 | 2-47 2-76 June. ..| 37,400 | 32,800 | 35,400 | 1-78 1-99 
July 35,100 14,600 | 23,800 | 1-20 1-38 July. ..} 32,800 19,400 | 26,500 | 1-33 1-53 
Aug 14,100 8,720 10,600 | 0:533 0:61 Aug....| 18,800 10,400 14,400 | 0-724 0-83 
Sept. 8,720 8,420 8,480 | 0°426 0:48 Sept....} 10,700 9,350 9,960 | 0-500 0:56 
Oct.2 11,900 8,130 9,830 | 0-494 0:57 Oct....} 10,400 8,720 9,370 | 0:470 0:54 
Nov 16,600 11,100 14,200 | 0:713 0:79 Nov.44.. 8,720 8,130 8,560 |} 0°430 0:48 
Dec.13,../| 11,900 7,860 9,510 | 0-478 0:55 Dec.15..| 9,030 7,700 8,660 | 0-435 0:50 
Year....| 67,000 5,970 | 17,900 | 0-900 12-24 Year...| 37,400 6,850 {| 15,170 | 0-762 10°36 


_ 1 For period Oct. 28 to 31. 2Aprillto8. %Mayl1lto6. 4July9to31. ®Dec.1to8. ‘%Jan.1to 22; gauge 
heights of doubtful accuracy, mean discharge estimated at 5,500 second-feet by comparison with other stations. 7 Feb. 
13 to 29. 8 Discharge relation believed to have been affected by ice, Feb. 16 to 24, mean discharge estimated at 9,000 
second-feet. °% Nov. 4 to 22 mean discharge estimated at 9,000 second-feet. 1° Gauge heights, May 8 to 18, estimated ~ 
by comparison with gauge heights of Pend-d’Oreille at Thompson, Mont. 1! Partly estimated. 12 Daily discharge 
Oct. 16 to Nov. 30 was estimated from gauge heights at Thompson falls, 25 miles downstream, by the Montana Power 
Co. 1 Discharge after Dec. 20 was estimated from the flow of Pend-d’Oreille at St. Regis and Flathead river near _ 
Polson. Discharges Noy. 11 to Dec. 9 estimated from station at Thompson falls and Flathead river at Polson. 
16 Discharges Dec. 20 to 31 estimated by comparison with Pend-d’Oreille at St. Regis and Flathead river. 

Note—Daily discharges Oct. 28, 1910, to May 11, 1913, determined from a fairly well defined rating curve. Dis- 
charges May 12 to Dec. 21, 1913, determined from a rating curve that is well defined between 30,000 and 80,000 second- 
me and fairly well defined outside those limits. In 1914 and 1915 discharges were determined from a well-defined 
rating curve. 


U.S. 4—COLUMBIA RIVER—at The Dalles, Oregon Drainage area 237,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the dock of The Dalles, Portland and Astoria Navigation Co. 

Records available—June 1, 1878, to Dec. 31, 1915 ; maximum stages, 1858 to 1877.* 

Gauge—Vertical staff in several sections, attached to piling ; datum 45-6 feet above sea level,f 
known as the ‘Brooks’ gauge ; maintained by U. S. Weather Bureau ; read since Feb. 1, 
1892. Other gauges have been read as follows: High water periods, 1858 to 1877, gauge 
of Oregon Steam Navigation Co, at Lower Cascades landing; June 1 to Dec. 6, 1878, U.S. 
Engineer Corps’ gauge, Umatilla, Oreg.; Dec. 12, 1878, to Dec. 31, 1915, when ‘Brooks’ gauge 


(*) Discharge estimates 1879 to 1910 have been re-computed and results here given supersede 

ee published in Water Supply Papers, Nos. 252, 272 and 292, of the United States Geological 
urvey. * 

(t) Compare Water Supply Paper No. 370, page 16. 
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- was not read, U.S. Engineer Corps’ gauge above the Cascades; Oct. 10, 1879, to June 30, 
1881, U. S. Engineer Corps’ gauge at The Dalles.* 
Channel—Wide and deep ; volcanic rock covered with sand and silt ; control is rock reef at the 
Cascades ; practically permanent. 
Discharge measurements—In 1903, made with floats and with current meter at Cayuse rock, 7 
miles below The Dalles. In 1907, made with a current meter from a boat at the gauge. 
In 1908, made with floats at the gauge. In 1910 and 1913, made from the Northern Pacific 
Ry. bridge just above the mouth of Snake river, the discharges of Snake, Umatilla, John Day 
and Deschutes rivers at their mouths being determined from gauge readings and added to 
the measured discharge to give the flow at The Dalles. An allowance of one day was made 

% for the time interval between Snake river and The Dalles. 

_ Rating curves—For discussion respecting rating curves and discharge estimates published in 
reports of United States Geological Survey, see statements made in Water Supply 
Paper No. 370, p. 17. 

Extreme stages—The highest flood of authentic record occurred in June, 1894. It was due to the 
coincidence of floods in the Columbia and Snake, accompanied by heavy rainfall in the lower 
drainage area. The snowfall all over the Columbia basin had been exceptionally heavy 
during the previous winter. The highest stage at Cascade locks was 49.7 feet at 4 p.m, 
June 6, corresponding toa discharge of 1,160,000 second-feet, or 4-89 second-feet per square 
mile. There is no authentic record of the flood of 1849, but it may have closely approached 
this flood in peak discharge. The lowest stage of which there is authentic record occurred in 
January, 1890, which also gives the lowest monthly mean on record. It was caused by a 
period of extremely cold weather following the driest year on record. The gauge above the 
Cascades could not be read on account of ice from Jan. 3 to 16, 1890. A reading was 
made on the gauge below the locks Jan. 7, and the discharge was determined from a relation 
of gauge readings to be 41,900 second-feet. Any sudden drop in temperature when the river 
is low seems to cause a marked dropping off in discharge. It is probable that all the extreme 
low stages have been caused in this way. In the annual report of the Chief of U. S. Engineers 
for 1879 it is stated that the low water of Jan. 18, 1879, was the lowest for the preceding ten 
years, but was 2:to 3 feet higher than the low waters of 1859 and 1862. This would seem to 
indicate that, in the earliest years of settlement of the country, there were periods during 
which the stage was as low as the lowest recorded stages, but probably no lower. 

Accuracy—The results as now computed are believed to be fair for 1878 to 1884, and excellent 
for later periods. The area tributary to Columbia river between The Dalles and the Cascades 
is only about 1 per cent of the area above The Dalles and the discharge from this intermediate 
area is not much over 3 per cent of the total discharge. Variations in this intermediate 

. inflow probably cause little inaccuracy in the results of studies of relations of gauge heights. 

Co-operation—See Water Supply Paper No. 370, p. 18, United States Geological Survey. 

DISCHARGE MEASUREMENTS 


EE nT Pe Tl 


Gauge Gauge 


4 


Date Hydrographer height Discharg® Date Hydrographer height Discharge 
Feet Sec.-feet 1903 Feet Sec.-feet 

1903 Feb. 17 | U.S. Engineer Corps....| 1°80 76,200 
Jan. 20f | U.S. Engineer Corps..... 2-90 | 80,700 a Sy OW nie patie: 1:80 | 71,100 

* 22 do. 22.2 |) 3250) | 86,900 “19 dos eae) Bier 1-60 | 76,400 

pee? Clone Le A Se 9-70 | 168,000 20h) do Mee eee 1:40 | 72,100 

8 lose © Ne 10-70 | 174,000 20 do tae aS 1-40 | 77,300 

EaroOs doer ner 9:00 | 142,000 1907 

mee od f Abe.) gh Sane 7.70 | 128,000 || Oct. 31 | J.C. Stevens...........] 3°72 | 95,400 
Feb, 2f oer Vrs a: 6-00 | 109,000 1908 

peo f Gites, | Wel Meee 5-30 | 104,000 || June 20/} H. D. McGlashan...... 36°20 | 630,000 

beef, GOvee 4 Bites. 4°30 95,300 July 9/| McGlashan and Allen...| 27°40 | 444,000 

Gf do. 3-70 | 89,700 1910 ; 

fa 1 ates, ceiem 3.50 | 88,700 |} Nov. 1 | Seebelow............+. 5*5 | 115,000 

pally COMME Ses rt. 3°30 | 85,100 1913 

738} Goene Li ees: 3-10 83,500 || June 16 don! Mew ie ttieaes 41-1 742,000 

R14 Gay. | eee 2°80 | 85,000 || July 17 dos Mee. Conse 22-4 356,000 
ma 16f dome | meres. 9-10 | 74,500 || Nov. 21 don Sone ese 4.3 101,000 


. f Float measurement. 


* For statement relating to checks on gauges, see_Water Supply Paper No. 370, page 17; 
U. S. Geological Survey. 
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DISCHARGES OF THE COLUMBIA RIVER AT THE DALLES, OREGON, 


COMPUTED FROM MEASUREMENTS AT PASCO, WASHINGTON ; 
Mea- j ; 
sured Snake river Umatilla river | John Day river | Deschutesriver, 1 ee : 
dis- at Burbank, at Umatilla, at McDonald, at Moody, Co ibe Siese at 
charge Wash. Oreg. Oreg. Oreg. The Dalles 
Date Colum- 
bia ndvier: | coos, ir ui]coaha decal | Sa Ta Maso | ee at | a | | 
at Pasco,| Gauge] Dis- |Gauge} Dis- |Gauge] Dis- |Gauge] Dis- |Gauge] Dis- Data 
Wash. | height} charge | hcight| charge | height] charge | height] charge | height] charge 
1910 1910 
Oct. 31...] 86,5001) 36°3 | 23,000 | 2-3 49 | 16 260 | 2°34 5,190 5-5 | 115,000 NO 
1913 
June 15...| 537,000 | 47*2 | 195,000 | 2-6 140 | 3°8 2,880 | 3-0 7,410 | 41:1 | 742,000 | June 16 
July 16-17| 303,000 | 38-8 46,000 | 2°6 140 | 2:35 930 | 2°6 5,980 | 22-4 | 356,000 | J’ly 17-18 
Nov. 20..| 61,200 | 37-7 33,000 | 2°85 250 | 2°15 745 | 2:6 5,980 4-3 1101,000 | Nov. 21 


1 Measured at Richland ferry, discharge of Yakima river at Richland added. 


MAXIMUM GAUGE HEIGHT IN FEET OF COLUMBIA RIVER AT LOWER 
CASCADES LANDING, AND DISCHARGE IN SECOND-FEET, 
AT THE DALLES FOR 1858 TO 1877 
(Gauge heights observed by Oregon Steam Navigation Co.) 


Gauge 


Year height Discharge Year height Discharge 
UBD SieLaser pas Res nie 84:3 563,000 US OSS aves eke ere eee 81-8 483,000 
SOON eR cis. stra carbons ens, aaEPs 93-6 874,000 L869. snvavahidreie suchas 76°6 328,000 
LESOO TER ent eca sree 87°5 668,000 LS KOn ee catete eter ere 90°83 777,000 
US Gio shia te ernestrstecee icine ee 86-0 618,000 UST Aris yates eeesime epee 93-1 856,000 
POO 2s lieve ete antes eee A 95-7 948,000 He RC PERN ota elG & 89°6 737,000 4 
EOS SN sete es cee 90-8 777,000 LSPS HAs Clee eee 86-6 638,000 
SGA ee sae eee 87-1 654,000 18 fd As eee et eae ene 84-9 582,000 
S652 <aoh eee actincsee 88-9 714,000 LEWD mete cteka nom cence 83-0 684,000 
IRStohetindie AU cub hc Aig ABO c 92-6 839,000 US 75 2. Aotearoa mete 96-0 958,000 
SOM aso siete can 87°56 671,000 LBW era a ite iy 81-9 486,000 


1 High-water mark at The Dalles for 1862 was 48-9 feet, discharge 923,000 sec.-feet. 

2 High-water mark at The Dalles for 1876, 52-3 feet, discharge 1,000,000 sec. ft., at Cascades locks 43+4 
feet ; discharge 948,000 sec.-feet. 

Note—Discharge determined from a curve showing the relation between reading of the gauge of the Oregon 
Steam Navigation Co. at Lower Cascades landing and the gauge of the U. S. Engineer Corps above the Cascades. 
This.relation curve isbased on comparative readings made from 1879to 1884 and is fairly well defined. Asst. Engi- 
neer Habershan, in a report made in 1874, states that the flood of 1849 was 5 feet higher above Celilo falls than the 
flood of 1862. This would indicate a maximum discharge for 1849 nearly as great as the maximum for 1894. 
Height of the flood of 1849 probably overestimated. 


MONTHLY SUMMARIES 


p ; y Run-offt : . i Run-off 
Discharge in second-feet tian Discharge in second-feet depth & 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. | Mean | square |} drainage 
; mile area mile area 
1878 1879 
OF aac aeenn Mace en emer econ anean ee Jan....{ 71,000] 61,200 | 65,900 | 0-278 0°32 
1) oa |e eve ae el MERE Oa a (Nees RIS Wel A ee | Feb... .| 217,000 59,600 87,200 | 0-368 0:38 
Mar dee waa lala wala eve,Jile tottaterd, bellies: secures ae e auneee oe et ee Mar....] 317,000 | 139,000 | 181,000 | 0-764 0°88 
April te RS OF neal tree Bottle SauBerace | Rees Shave Meas April. ..} 453,000 | 313,000 | 360,000 | 1-52 1-70 
IVa ena eet hoes | haere IIe ce eS |e nn | SN AIRE May. ..| 559,000 | 325,000 | 395,000 | 1-67 1°92 
June. ...}| 485,000 | 370,000 | 426,000 | 1-80 2°Ok June. ..}| 643,000 | 559,000 | 612,000 | 2-58 2°88 
July ....} 370,000 | 219,000 | 273,000 | 1-15 1°33 July ...} 609,000 | 381,000 | 501,000 | 2-11 2°43 
Aug.....| 222,000 | 155,000 | 184,000 | 0-776 0-89 Aug.. ..| 379,000 | 209,000 | 275,000 | 1-16 1:34 
Sept.....| 151,000 93,200 | 124,000 | 0-523 0-58 Sept....}| 204,000 | 119,000 | 154,000 | 0-650 0:73 
Oct.....| 100,000 82,900 89,800 | 0:379 O44 Oct....]| 124,000 91,000 | 110,000 | 0-464 0:53 
Nov.....| 93,200 76,200 83,500 | 0°352 0:39 Nov....} 93,000 75,400 85,400 | 0-360 0-40 
Dec.....{ 115,000 71,000 | 91,000} 0-381 0-44 Dec....] 99,000 69,000 85,400 | 0-360 0:42 
Period...| 485,000 71,000 | 181,600 | 0-767 6-08 Year. ..| 643,000 59,600 | 242,700 | 1-023 13°93 
1880 1881 
Jan.....| 112,000 31,100 Y3,40V0 |; Ur 415 0-48 Jan....] 195,000 73,800 | 107,000 | 0-451 0-52 
Feb.....| 95,000 68,300 77,200 | 0°326 0:35 Feb... .| 361,000 77,800 | 211,000 | 0-890 0-93 
Mar.. ...| 97,000 68,300 75,200 | 0°317 0:37 Mar....| 318,000 | 170,000 | 221,000 | 0-932 1:07 
April. ...}| 232,000 87,400 | 151,000 | 0-637 0°71 April. ,.| 495,000 | 278,000 | 386,000 | 1-63 1°82 
May. ...| 524,000 | 255,000 | 404,000 | 1-70 1-96 May. ..| 449,000 | 405,000 | 426,000 | 1-80 2°08 
June. ...| 914,000 | 536,000 | 698,000 | 2-95 3°29 June. ..| 598,000 | 426,000 | 546,000 | 2-30 2°57 
July ....| 914,000 | 629,000 | 793,000 | 3°35 3:86 July. ..| 556,000 | 313,000 | 431,000 | 1-82 2°10 
Aug.. ...| 607,000 | 258,000 | 386,000 | 1:63 1-88 Aug....| 311,000 | 181,000 | 244,000 | 1-03 1-19 
Sept.....] 254,000 | 154,000 198,000 | 0:835 0-93 Sept....} 178,000 | 124,000 | 141,000 | 0-595 0-66 
Octersss 152,000 | 113,000 | 131,000 | 0-553 0: 64 Oct... .}| 130,000 99,100 | 110,000 | 0°464 0:53 
Nov.....| 121,000 83,800 | 104,000 | 0-439 0-49 Nov....} 134,000 91,100 | 112,000 | 0°473 0°53 
Dec.....| 93,000 | 75,400] 80,700 | 0-341 0:39 Dec....| 92,200 | 78,000} 86,400 | 0-365 0:42 
Year....| 914,000 68,300 | 266,400 | 1+123 15-35 Year 


.--| 598,000 | 73,800 | 251,800 | 1-061 14-42 
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MONTHLY SUMMARIES—Continued 


i i 2 Run-off fal: - is Run-off 
: Discharge in second-feet depth ia Discharge in second-feet depths 
Month Per | inches on |} Month Per |incheson 
Max. Min. Mean | squ»re | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1882 1883 
Jan.....| 94,400} 60,400 | 78,400 | 0°331 0°38 Jan....| 148,000 | 58,800 | 87,100 | 0-368 0-42 
Feb..... 92,200 | 60,400 | 66,700 | 0-281 0-29 Feb... .| 148,000 | 63,600 | 87,500 | 0-369 0:38 
Mar.... .| 183,000 | 75,000 | 95,600 | 0-403 0-46 Mar... .| 298,000 | 121,000 | 178,000 | 0 751 0:87 
April....| 262,000 | 192,000 | 229,000 | 0-966 1-08 April...| 283,000 | 167,000 | 197,000 | 0-831 0:93 
May. ...| 542,000 | 210,000 | 336,000 | 1-42 1-64 May. . .} 525,000 | 195,000 | 404,000 | 1-70 1:96 
June. ...| 883,000 | 540,000 | 770,000 | 3°25 3:63 June. . .| 573,000 | 494,000 | 534,000 | 2°25 2°51 
July... .| 643,000 | 321,000 | 477,000 | 2-01 2°32 July. ..| 542,000 | 244,000 | 397,000 | 1-68 1:94 
Aug.....| 313,000 | 200,000 | 263,000 | 1-11 1-28 Aug... .| 237,000 | 157,000 | 202,000 | 0-852 0-98 
Sept.....| 197,000 | 118,000 | 150,000 | 0O- 633 0:71 Sept....| 152,000 | 103,000 | 126,000 | 0°532 0:59 
Oct... ..| 119,000 | 102,000 | 110,000 | 0-464 0:53 Oct... .| 100,000 | 79,000 | 90,800 | 0-383 0-44 
Nov.....| 113,000 | 79,000 | 94,400 | 0-398 0:44 Nov....| 85,60@ | 69,000 | 74,300 | 0-313 0:35 
Dec.....| 197,000 | 78,000 | 121,000 | 0-511 0:59 Dec... .| 84,500 | 64,400 | -73,500 | 0-310 0:36 
Year....| 883,000 | 60,400 | 232,600 | 0-982 | 13°35 Year. . .| 573,009 |_ 58,800 | 204,300 | 0-862 | 11-73 
1884 1885 
Jan.....| 94,400] 58,800 | 71,900 | 0-303 0:35 Jan... .| 123,000 | 76,000 | 93,400 | 0-394 0-45 
Feb.....| 163,000 | 45,800 | 71,900 | 0-303 0°33 Feb... .| 190,000 | 95,400 | 164,000 | 0-692 0-72 
Mar.... .| 121,000 | 87,800 | 105,000 | 0-443 0-51 Mar....| 221,000 | 149,000 | 189,000} 0- 797 0:92 
April... .| 286,000 | 117,000 | 203,000 | 0 857 0:96 April...| 290,000 | 215,000 | 259,000 | 1:09 1:22 
May. ...| 607,000 | 250,000 | 404,000 | 1-70 1-96 May. ..| 434,000 | 237,000 | 372,000 | 1°57 1-81 
June. .. .| 698,000 | 588,000 | 648,000 | 2-73 3°05 June. ..| 482,000 | 388,000 | 445,000 | 1°88 2-10 
July... .| 573,000 | 298,000 | 403,000 | 1-70 1-96 July. ..| 447,000 | 237,000 | 340,000 | 1-43 1-65 
Aug.. ...| 300,000 | 194,000 | 255,000 | 1-08 1:24 Aug... .| 233,000 | 183,000 | 203,000 | 0-857 0:99 
Sept.....| 195,000 | 123,000 | 166,000 | 0-700 0°78 Sept....| 179,000 | 139,000 | 155,000 | 0-654 0:73 
Oct.....| 150,000 | 112,000 | 133,000 | 0-561 0:65 Oct... .| 149,000 | 96,700 | 122,000 | 0-515 0°59 
Nov.... .| 159,000 | 116,000 | 135,000 | 0-570 0:64 Nov....| 115,000 | 92,800 | 103,000 | 0°435 0-49 
Dec.....| 110,000 | 44,300 | 80,600 | 0°340 0°39 Dec... .| 110,000 | 92,800 | 103,000 | 0°435 0:50 
Year... .| 698,000! 44,300 | 223,000 | 0-941 12-82 Year. . .' 482,000 |_ 76,000 | 212,400 !| 0-897 12°17 
1886 ‘ 1887 
Jan.....| 203,000 | 64,400 | 101,000 | 0-426 0:49 Jan....| 122,000 | 86,800 | 99,100 | 0-418 0-48 
Feb.....| 217,000 | 140,000 | 178,000 | 0-751 0:78 Feb... .| 106,000 | 66,100 | _ 75,300 | 0-318 0°33 
Mar.... .| 134,000 | 109,000 | 122,000 | 0-515 0:59 Mar.... 258,000 | 73,000 | 176,000 | 0-743 0:86 
April....| 260,000 | 129,000 | 209,000 | 0-882 0:98 April...| 282,000 | 235,000 | 259,000 | 1-09 1:22 
May. ...| 597,000 | 239,000 | 342,000 | 1-44 1:66 May...| 720,000 | 319,000 | 422,000 | 1-78 2:05 
June. .. .| 673,000 | 458,000 | 577,000 | 2-43 2°71 June. ..| 896,000 | 713,000 | 809,000 | 3-41 3°80 
July... .| 456,000 | 266,000 | 351,000 | 1-48 OG! July ...}| 760,000 | 403,000 | 585,000 | 2-47 2°85 
Aug.. ...| 262,000 | 150,000 | 201,000 | 0-848 0:98 Aug.. . .| 393,000 | 228,000 | 289,000 | 1-22 1:41 
Sept... .| 147,000 | 101,000 125,000 | 0-527 0°59 Sept....] 221,000 | 128,000 | 171,000 0: 722 0-81 
 Oct.....| 99,300 76,000 85,900 | 0-362 0-42 Oct... .| 126,000 99,300 | 114,000 | 0-481 0:55 
 Nov.....| 78,000 62,800 | 69,700 | 0-294 0°33 Nov....| 117,000 | 90,400 | 100,000 | 0-422 0:47 
Dec.....| 90,400] 62,000 | 75,300 | 0-318 0:37 Dec....| 115,000 | 88,000 | 99,200 | 0-419 0:48 
Year... .| 673,000 62,000 | 203,100 | 0-857 11°61 Year. ..| 896,000 66,100 | 266,600 | 1-124 15-31 
| 1888 1889 
7) 215,000 | 49,400 | 80,200 | 0-338 0-39 || Jan....] 76,000 | 62,500] 60,400 | 0-280 0+ 32 
190,000 | 123,000 | 144,000 | 0-608 0:66 Feb....| 64,400 | 57,400 | 63,700 | 0-269 0: 28 
137,000 | 102,000 | 120,000 | 0-506 0°58 Mar....] 110,000 | 63,600 | 88,700 | 0 374 0:43 
306,000 | 128,000 | 189,000 | 0-797 0-89 April. ..} 179,000 | 110,000 | 152,000 | 0-641 0:72 
412,000 | 282,000 | 362,000 | 1:53 1:76 May. ..| 294,000 | 188,000 | 254,000 | 1-07 1:23 
“| 564,000 | 420,000 | 515,000 | 2°17 2-42 June. ..| 302,000 | 215,000 | 268,000 | 1-13 1-26 
-" "| 451,000 | 262,000 | 338,000 | 1-43 1°65 July ...}| 213,000 | 167,000 | 183,000 | 0-772 0-89 
256,000 | 190,000 | 213,000 | 0-899 1-04 Aug.. ..| 172,000 | 119,000 | 149,000 | 0-629 0-73 
188,000 | 120,000 | 153,000 | 0-640 0-72 Sept....} 120,000 | 78,000 | 96,400 | 0-407 0-45 
119,000 | 89,200 | 102,000 | 0-43 0:50 Oct....| 95,400} 79,000 | 87,500 | 0-369 0:43 
109,000 | 82,300 | 93,200 | 0-393 0°44 Nov....}| 88,000 | 69,000 | 77,400 | 0°327 0: 86 
94,100 | 78,000} 85,500 | 0-361 0:42 Dec....| 70,000] 54,800 | 64,600 | 0°273 0-31 
564,000 | 49,400 | 199,600 | 0-842 11°47 Year. ..| 302,000 | 54,800 | 129,200 | 0-546 7 41 
1890 1891 
a eS ee ee ee 
67,000 41,900 51,400 | 0°217 0:25 Jan....} 72,000 60,400 65,900 | 0-278 0-32 
197,000 | 62,000 | 117,000 | 0-494 0-51 Feb....] 71,000 | 58,800} 62,600 | 0-264 0:27 
.| 179,000 | 59,600 | 120,000 | 0-506 0°58 Mar....| 108,000 | 57,400] 73,700 | 0-311 0-36 
300,000 | 145,000 | 192,000 | 0-810 0:90 April...| 219,000 | 88,000 | 137,000 | 0-578 0: 64 
633,000 | 325,000 | 559,000 | 2-36 2°72 May. ..| 441,000 | 222,000 | 342,000 | 1-44 1-66 
.| 532,000 | 388,000 | 437,000 | 1°84 2-05 June. ..| 448,000 | 379,000 | 420,000 | 1°77 1.98 
..| 881,000 | 248,000 | 326,000 | 1-38 1:59 July ...} 370,000 | 254,000 | 306,000 | 1-29 1°49 
.| 246,000 | 157,000 194,000 | 0-819 0-94 Aug....| 250,000 | 159,000 | 205,000 | 0- 865 1-00 
152,000 | 90,400 | 121,000 | 0-511 0-57 Sept....| 159,000 | 108,000 | 132,000 | 0:557 0-62 
95,400} 83,400} 89,100 | 0°376 0:43 Oct... .| 108,000 | 80,100 | 88,306 | 0-373 0-43 
84,500 | 73,000 | 77,600 | 0:327 0-36 Nov....| 132,000 | 84,500 | 108,000 | 0-456 0-51 
74,000 | 65,200 | 69,600 | 0-294 0:34 Dec....}| 110,000 | 90,400 | 99,800 | 0-421 0-49 
....1 633,000 | 41,900 | 196.100 | 0-828 11-24 Year.. ' 448.000! 57,400 | 170,000 |, 0°717 9°77 
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Month 


Jan.....| 95,400) 68,000] 79,000) 0-333) 0-38 


Feb. 


Mar.. 
April. . 
May. . 


June... . 
AIDINS Avec 
AUS ae hit 
Sept..... 
Octin ws: 
INOWesa 
Dec..... 


Year.. a 


Jan....] 219,000 | 102,000 | 145,000 | 0-612) 0° 
Feb.. 
Mar.. 
April... ; 
May.. 
June, . 
July.. 
Aug.... 


COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES—Continued 


Discharge in second-feet 


Max. 


95,400 

84,700 
164 (000 
177,000 
568,000 
607,000 
583,000 
278,000 
159,000 
131,000 
118,000 

99,000 


607,000 


219,000 
142, 000 
284,000 
465,000 
.|1,020,000 
-|1,160,000 
716,000 
372,000 
217,000 
139,000 
150,000 
140,000 


. 11,160,000 


125, Jan.....| 125,000; 70,000} 90,000) 0-381) 0-44 
123,000 


‘| 242/000 


206,000 


.. .| 426,000 


785,000 
778,000 

372,000 
191,000 
110,000 
194,000 
212,000 


785,000 


84,700 
649,000 


-| 251,000 


142,000 


_ .| 230,000 


303,000 
536,000 


:.| 441,000 
: | 437,000 
-| 239,000 


157,000 
137,000 
142,000 
180,000 


536,000 


Lk 
iL 
Ll 


Min. 


Mean 


1892 


68,000 
66,200 
84,700 
128,000 
166,000 
481,000 
281,000 
160,000 
131,000 
96,000 
91,000 
69,000 


66,200 


79,000 
73,000 
127,000 
153, 000 
298,000 
544,000 
447,000 
210,000 
145,000 
111,000 
98,200 
86,000 


197,600 


1894 


102,000 

88,300 
113,000 
266,000 
395,000 
739,000 
376,000 
217,000 
137,000 
125,000 
129,000 

88,000 


88,000 


145,000 
114, 000 
163,000 
323,000 
575,000 
970,000 
553,000 
271,000 
175,000 
133,000 
136,000 
114,000 


305, ear... 11,160,000 | 88,000 | 306,000 | 1-291 | 17:54 _ 


1896 


70,000 
81,100 
103,000 
152,000 
205,000 
481,000 
386,000 
191,000 
114,000 
78,000 
78,000 
102,000 


70,000 


90,000 

92,600 
134,000 
180,000 
268,000 
679,000 
639,000 
256,000 
157,000 

89,300 
122,000 
163,000 


239,200 


1898 


84,700 
82,900 
113,000 
111,000 
328,000 
547,000 
300,000 
202,000 
116,000 
85,600 
78,600 
58,000 


58,000 


113,000 
147,000 
147,000 
201,000 
420,000 
603,000 
399,000 
237,000 
143,000 

97,400 

83,600 

68,500 


221,600 


1900 


138,000 
103,000 
132,000 
216,000 
291,000 
381,000 
239,000 
152,000 
120,000 

99,000 
106,000 
111,000 


99,000 


168,000 
125,000 
187,000 
272,000 
450,000 
411,000 
323,000 
187,000 
136,000 
114,000 
125,000 
138,000 


219,700 


| 


Per 
square 
mile 
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rs 


Oo 

oO NW 
CO Wir 
oO wow 


(=) SeeeortrtrtTescse 
~] 
ioe) 
© 


Run-off 
depth in 
inches on 
drainage 

area 
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On 
» 
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= ; ‘e Run-off 
Discharge in second-feet depth il 
Month Per |inches on 
Max. Min. Mean | square | drainage 
mile area 
1893 
“Jan....| 93,000] 69,800] 77,700] 0-328) 0-38 93,000 | 69,800 77,700 | 0°328 0°38 
Feb... .}] 105,000 61,300 81 ‘900 0-346 0:36 
Mar....} 115,000 63,400 71,000 | 0-300 0:35 
April. ..! 249,000 | 130,000 170, 000 | 0-717 0:80 
May. ..} 613,000 | 252,000 | 441,000 | 1-86 2°14 
June. ..| 679,000 | 534,000 | 597,000 | 2-52 2°81 
July. ..| 528,000 | 390,000 | 465,000 |} 1-96 2°26 
Aug.. ..| 381,000 | 185,000 | 273,000 | 1-15 1°33 
Sept....]| 181,000 | 120,000 | 150,000 | 0-633 0°71 
Oct -| 150,000 | 108,000 | 122,000 | 0°515 0°59 
Nov....} 170,000 | 107,000 | 142,000 | 0-599 0:67 
Dec... .} 218,000 | 118,000 | 166,000 | 0-700 0°81 
Year. ..| 679,000 61,300 | 229,700 | 0-969 tear. ..1 679,000 | 61,300 | 229,700 | 0-969 | 13-21 
1895 
Jan... . “yan... .] 131,000 | 81,200} 102,000) 0-430) 0-50 ,000 81,200 | 102,000 | 0-430 0-50 
Feb... .| 132,000 80,100 94,000 | 0-397 0-41 
Mar....} 137,000 | 105,000 | 119,000 | 0-502 0:58 
April. ..} 276,000 | 143,000 | 182,000 |} 0:768 0:86 
May. ..| 475,000 | 281,000 | 376,000 | 1-59 1°83 
June. ..| 459,000 | 342,000 | 381,000 | 1-61 1°80 
July. ..| 392,000 | 264,000 | 348,000 | 1-47 1-70 
Aug.. ..| 260,000 | 148,000 | 206,000 | 0-869 1-00 
Sept....}| 149,000 | 108,000 | 129,000 | 0-544 0°61 
Oct... .}| 106,000 84,500 96,500 | 0-407 0°47 
Nov... 85,600 74,000 78,600 | 0-332 0:37 
Dec....} 79,000 | 70,000 75,300 | 0-318 0-37 
Year. ..| 475,000 70,000 | 182,300 | 0-769 rear. ..1 £75,000 | 70,000 | 182,300 | 0-769 | 10°50 \ 
1897 
Jan... .| 134,000 | 98,000 | 115,000) 0-485). 0°56 ,000 98,000 | 115,000 | 0-485 . 0°56 
Feb... .-| 155,000 98,000 | 123,000 | 0-519 0-54 
Mar....} 208,000 84,500 | 109,000 | 0-460 0°53 
April... | 501,000 | 130,000 | 299,000 | 1-26 1-41 
May. ..| 780,000 | 447,000 | 624,000 | 2-63 3°03 
June. ..| 739,000 | 445,000 | 540,000 | 2-28 2°54 
July...] 451,000 | 263,000 | 372,000 | 1°57 1-81 
Aug.. ..| 255,000 | 192,000 | 210,000 | 0-886 1-02 
Sept....] 188,000 } 102,000 | 137,000 | 0-578 0:64 
Oct... .| 106,000 85,600 97,100 | 0-410 0:47 
Nov....| 165,000 82,000 | 114,000 | 0-481 0:54 
Dec....| 168,000 | 117 ‘000 141,000 | 0-595 0:69 
Year. ..| 780,000 | 82,000 | 240,100 | 1-013 13° _xtear. ..| 780,000 | 82,000 | 240,100 | 1-013 | 13°78 
1899 
Jan 142,000 71,400 98,500 | 0°416 0°48 
Feb. 130,000 80,200 | 109,000 | 0-460 0°48 
Mar....} 126,000 | 94,000 | 106,000 | 0-447 0-52 
April...} 245,000 | 120,000 | 192,000 | 0-810 0-90 
May. ..} 469,000 | 201,000 | 309,000 | 1-30 1-50 
June 787,000 | 471,000 | 638,000 | 2-69 3-00 
July. ..}| 727,000 | 447,000 | 614,000 | 2°59 2°99 
Aug.. ..| 435,000 | 232,000 | 307,000 | 1+30 1-50 
Sept. 230,000 | 168,000 | 193,000 | 0-814 0-91 
Octrs 168,000 | 125,000 | 140,000 | 0-591 0-68 
Nov 166,000 | 112,000 | 130,000 | 0-549 0:61 
Dec 194,000 | 132,000 | 157,000 | 0-662 0-76 
Year 787,000 71,400 | 249,500 | 1-052 14°33 
1901 
Jan....{ 160,000 | 108,000 | 129,000 | 0-544 0:63 
Feb... .| 206,000 81,100 | 122,000 | 0-515 0:54 
Mar 269,000 | 152,000 | 187,000 | 0-789 0-91 
April 211,000 | 137,000-} 165,000 | 0-696 0:78 
May 646,000 | 205,000 | 429,000 | 1-81 2-09 
June. ..| 662,000 | 405,000 | 516,000 | 2-18 2°43 
July. ..] 412,000 | 286,000 | 340,000 | 1-43 1°65 
Aug.. 281,000 | 166,000 | 219,000 | 0-924 1-07 
Sept. 165,000 | 99,000 | 132,000 | 0-557 0-62 
Oct. . 101,000 77,000 85,800 | 0-362 0°42 
Nov 94,000 | 77,000} 83,900 | 0-354 0-40 
Dec 114,000 | 77,800 | 92,500 | 0-390 0°45 
Year.. .{ 662,000 77,000 | 208,400 | 0-880 11-99 
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MONTHLY SUMMARIES—Continued 


Pye A abe Run-off : : ie Run-off 
Discharge in second-feet deothin | Discharge in second-feet er, 
Month Per. | inches on |} Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1902 1903 
MATIN. «os 102,000 70,600 88,300 | 0°37: 0°43 Jan....| 178,000 85,600 | 117,000 | 0-494 0:57 
' Feb.....| 140,000 | 58,000 | 101,000 0: 426 0-44 Feb....| 125,000 | 73,800 | 87,700 | 0- 370 0:39 
\Mar..... 141,000 | 91,000 | 110,000 0: 464 0:53 Mar....} 192,000 74,600 97, "400 0-411 0:47 
April....}| 194,000 88,300 | 143,000 | 0-603 0: 67 April...| 252,000 | 160,000 191,000 0-806 0:90 
May... .| 635,000 | 177,000 358,000 | 1:51 1-74 May...| 374,000 | 240,000 309,000 | 1-30 1-50 
June. ...| 644,000 | 432,000 | 537,000 2-27 2°53 June...| 787,000 | 385,000 | 683,000 2°33 3°21 
July. ...| 483,000 | 323,000 407,000 | 1-72 1-98 July....| 642,000 | 291,000 426,000 | 1-80 2°08 
Aug.....| 315,000 | 176,000 231,000 | 0°975 1-12 Aug... .| 286,000 | 174,000 216,000 | 0-911 1-05 
Sept.. ...| 170,000 | 99,000 125,000 | 0°527 0-59 Sept. ..] 172,000 | 130,000 149,000 | 0-629 0-70 
Oct.....) 95,000 76,200 83,600 | 0°353 0-41 Oct... .| 173,000 | 135,000 | 155,000 0-654 0:75 
Nov.....| 93,000 75,400 84,800 | 0-358 0-40 Nov....| 142,000 | 123,000 | 133,000 0-561 0°63 
Dec.....| 96,000 | 72,200] 84,800 | 0- 358 0-41 Dec... .| 135,000 | 101,000 | 122,000 0-515 0:59 
Year... .}| 644,000 58,000 | 196,100 | 0-827 11°25 787,000 73,800 | 223,800 | 0- 
1904 1905 
Jan.....}| 108,000 } 89,200; 99,600 0; 420 ——— 108.0001 89.2001 99,600) 0420; 0-48 || Jan....; 80,200] 57,400 66,500 | 0-281 0°32 
Feb.....| 165,000 | 80,200 | 100,000 0-422 0:46 Feb....| 75,400 | 52,600 | 62,900 0° 265 0:28 
Mar.....| 248,000 | 118,000 | 168,000 0-709 0-82 Mar...,| 130,000 | 78,600 | 106,000 0-447 0:52 
April....| 479,000 | 164,000 337,000 | 1°42 1°58 April. ..| 188,000 } 114,000 131,000 | 0-553 0-62 
May. ...| 629,000 | 445,000 508,000 | 2-14 2°47 May. ..| 252,000 | 172,000 206,000 | 0: 869 1:00 
June... .| 602,000 | 467,000 | 559,000 2-36 2°63 June. ..| 412,000 | 269,000 | 357,000 } 1- 51 1-68 
July... .| 467,000 | 261,000 397,000 | 1:68 1°94 July. ..| 311,000 | 204,000 246,000 | 1-04 1-20 
Aug.....| 254,000 | 147,000 | 200, 000 | 0-844 0:97 Aug.. ..| 205,000 | 124,000 175,000 | 0°738 0-85 
_ Sept.....| 143,000 | 98,000 122.000 | 0-515 0:57 Sept....| 121,000 | 77,800 95,500 | 0-403 0°45 
Oct.....} 96,000 75, "400 84,700 | 0-357 0:41 Oct... .| 115,000 92,000 | 103,000 | 0-435 0:50 
Nov.....| 78,600 68,300 72,600 | 0-306 0-34 Nov... 93,000 73,800 79,000 | 0:333 0:37 
Dec.....| 78,600 | 66,900 | 71,800 0-303 0°35 Dec....| 76,200 | 62,700 | 67,400 0-284 0:33 
eeenren| 029,000.) 60,900 1 226,700 | Ovo. 629,000 66,900 | 226,700 | 0- 957 13:02 Year. ..| 412,000 52,600 | 141,300 | 0-597 8:12 
. 1906 1907 
Tae 
Pan. 5: 72,200 59,200 63,500 | 0-268 0-31 Jan....) 142,000 77,800 | 105,000 | O- +443 0-51 
Feb.....| 102,000 | 64,100 | 76,700 0-324 0-34 Feb....| 212,000 | 113,000 | 158, 000 | 0-667 0-69 
Mar.....| 157,000 | 73,800 | 92,200 | 0- 389 0-45 Mar....| 251,000 129,000 167,000 | 0-705 0-81 
April....| 264,000 | 165,000 203,000 | 0°857 0-96 April... | 289,000 156,000 234,000 0-987 1-10 
May... .| 345,000 | 258,000 299,000 | 1°26 1-45 May. ..| 522,000 248,000 | 379,000 1:60 1-84 
June... .| 374,000 | 278,000 | 332,000 1-40 1-56 June. ..| 587,000 | 481,000 | 532,000 2°24 2-50 
July... .| 300,000 | 229,000 278,000 | 1°17 1°35 July. ..| 532,000 305,000 | 431,000 | 1°82 2-10 
Aug.....| 223,000 | 125,000 168,000 | 0-709 0:82 Aug.. ..| 305,000 178,000 | 230,000 | 0: 970 1°12 
Sept.....]| 131,000 | 100,000 115,000 | 0-485 0:54 Sept....] 180,000 135,000 | 162,000 | 0:684 0:76 
Oct.....| 108,000 | 85,600 | 91,700 0° 387 0:45 Oct... .| 135,000 | 96,000 116,000 | 0-489 0-56 
_Nov.... .| 260,000 92,000 | 136,000 0: 574 0-64 Nov....| 95,000 | 83,800 88,100 | 0-372 0:42 
Dec... ..| 155,000 | 105,000 123,000 | 0-519 0-60 Dec... .| 118,000 | 77,800 88,300 | 0°373 0°43 
Year... .| 374,000 59,200 | 164,800 | 0- 695 9-47 Year. ..| 587,000 77,800 | 224,200 | 0-946 12-84 
; 1908 1909 
Jan.....} 87,400 66,200 75,200 | 0:317 0:37 Jan....| 275,000 63,400 | 107,000 | 0-451 0-52 
BOL ps6» 69,800 | 59,900 | 66,200 | 0-279 0:30 Feb.. 140,000 | 84,700 | 103,000 0°435 0:45 
Mar.....| 225,000 | 69,800 } 116,000 0-489 0:56 Mar.. 130,000 | 92,000 | 108, 000 | 0-456 0°53 
April....| 303,000 | 110,000 | 188,000 | 0-772 0-86 April. ..| 187,000 | 132,000 | 150,000 | 0-633 0-71 
May. ...| 401,000 | 269,000 344,000 | 1-45 1°67 May. . .| 388,000 173,000 | 231,000 | 0- “975 1-12 
June. ...| 653,000 | 399,000 | 537,000 | 2-27 2°53 June, ..| 675,000 | 395,000 592,000 2°50 2°79 
July. ...| 511,000 | 316,000 413.000 1-74 2°01 July ...| 555,000 284,000 | 422,000 1-78 2°05 
Aug.. ...| 310,000 | 159,000 204,000 | 0-861 0-99 Aug... .| 283,000 146,000 | 203,000 0-857 0:99 
Sept.....| 155,000 | 102,000 121,000 | 0-511 0:57 Sept....| 154,000 106,000 | 129,000 | 0: 544 0-61 
Oct... | 102,000 83,800 | 90,400 | 0-381 0:44 Oct... .| 105,000 91,000 | 101,000 | 0- +426 0:49 
Nov.....| 97,000 82,900 88,000 | 0:371 0°41 Nov....| 220,000 90,100 | 128,000 | 0- 540 0:60 
Dec.....| 91,000 66,900 78,300 | 0-330 0:38 Dec... .| 198,000 97,000 | 141,000 | 0- 595 0:69 
Year... .| 653,000 59,900 | 193,000 | 0-814 11-09 Year. ..|675,000 63,400 | 201,300 | 0: 850 11°55 
1910 1911 
wan.....| 125,000 86,500 | 108,000 | 0-456 0-53 Jan....| 90,100 69,800 79,000 | 0 333 0°38 
BOD teres « 122,000 79,400 92,400 | 0-390 0-41 Feb... .| 113,000 63,400 79,200 | 0°334 0: 35 
Mar.... .| 392,000 | 136,000 272,000 } 1°15 1-33 Mar....| 154,000 62,700 | 104,000 | 0 439 0-51 
April....| 485,000 | 249,000 322,000 | 1-36 1-52 April... | 212,000 134,000 | 154,000 | 0-650 0°73 
May. ...| 566,000 | 433,000 493,000 | 2-08 2-40 May. ..| 376,000 215,000 | 306,000 | 1°29 1°49 
June. ...| 485,000 | 311,000 | 397,000 1-68 1:87 June. ..| 574,000 | 347,000 503,000 | 2 12 2 36 
July... .| 307,000 | 197,000 238,000 | 1-00 1°15 July ...| 520,000 258,000 | 378,000 | 1 59 1°83 
Aug.. ...| 197,000 | 125,000 160,000 | 0-675 0:78 Aug... .| 255,000 136,000 | 187,000 | 0 789 0-91 
Sept.....}| 121,000 81,100 93,200 | 0-393 0-44 Sept....| 185,000 97,000 | 120,000 | 0 506 0:56 
Oct... ..| 118,000 81,100 | 102,000 0: 430 0:50 Oct....| 98,000 75,400 84,900 | 0°358 0:41 
Nov.... .| 150,000 | 104,000 | 121,000 0-511 0:57 Nov....| 95,000 73,000 78,100 | 0-330 0°37 
Dec.....| 138,000 91,000 | 113,000 | 0- 477 0:55 Dec....| 77,800 63,400 69,800 | 0-295 O28 
Year... .| 566,000 79,400 | 209,300 0-883 12°05 Year. ..! 574,000 62,700 | 178,600 | 0 754 10:24 
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. * ie Run-oft 

Discharge in second-feet deptik i 

Month ‘ Per | inches on 

Max. Min. | Mean | squire | drainage 

| mile area 
1912 
Jan 118,000 52,000 | 80,800 | 0-341 0-39 
Hebyorn. 141,000 | 85,600 | 110,000 | 0-464 0-50 
Mar.. 111,000 | 76,200} 81,900 | 0-346 0-40 
April. 219,000 | 113,000 | 181,000 | 0-764 0-85 
May. . 547,000 | 225,000 | 372,000 | 1:57 1-81 
June. 568,000 | 471,000 | 522,000 | 2-20 2°46 
July 451,000 | 218,000 | 305,000 } 1-29 1-49 
Aug 213,000 | 143,000 | 180,000 | 0-759 0-88 
Sept 156,000 | 99,000 | 129,000 | 0-544 0-61 
Oct 99,000 | 85,600 | 89,200 | 0:376 0°43 
Nov 103,000 | 84,700} 93,300 | 0-394 0-44 
Dec 92,000 | 70,600 | 79,300} 0-335 0-39 
Year. ...] 568,000! 52,000 | 185,300 | 0-782 10:65 
1914 

Jan... ..{ 111,000 70,600 95,300 | 0-402 0:46 
Hebaaee 131,000 77,800 89,800 | 0-379 0:39 
Mar 178,000 | 131,000 | 150,000 | 0-633 0:73 
April 276,000 | 134,000 | 218,000 | 0-920 1-03 
May 493,000 | 260,000 | 375,000 | 1-58 1-82 
June 461,000 | 374,000 | 423,000 | 1:78 1-99 
July 367,000 | 234,000 | 316,000 | 1-33 1°53 
Aug 226,000 | 130,000 | 168,000 | 0-709 0-82 
Sept 125,009 | 98,000 | 109,000 | 0-460 0-51 
Octo. 112,000 | 98,000 | 104,000 | 0-439 0°51 
- Nov 135,000 | 105,000 | 121,000 | 0-511 0:57 
Dec 114,000 | 62,000] 89,500 | 0-378 0-44 
Year -! 493,000 | 62,000 | 188,200 | 0-795 10-80 


Discharge in second-feet 


Month 
Max. 
Jan....| 87,400 
Feb... .| 100,000 
Mar....} 125,000 
April... | 308,000 
May. ..] 631,000 
June. ..| 759,000 
July ...}| 574,000 
Aug... .| 269,000 
Sept....} 156,000 
Oct... .} 120,000 
Noy....| 106,000 
Dec... .| 103,000 
Year. ..| 759,000 
. dJan....| , 80,200 
Feb....| 82,000 
Mar....] 117,000 
April.../ 204,000 
May. ..| 325,000 
June. ../ 328,000 
July. ..] 239,000 
Aug... .| 199,000 
Sept....| 164,000 
Oct....}| 85,600 
Nov....] 95,000 
Dec... .} 104,000 


Year. ..| 328,000 


Min. Mean 


1913 


66,900 | 74,900 
63,400 | 76,400 
73,000-| 98,100 
155,000 | 228,000 
246,000 | 376,000 
583,000 | 694,000 
275,000 | 392,000 
157,000 | 210,000 
121,000 } 141,000 
102,000 | 110,000 
98,000 | 101,000 
71,400 | 82,500 


63,400 | 215,300 
1915 
56,300 | 70,300 
65,500 | 71,100 
69,800 | 84,100 
123,000 | 167,000 
197,000 | 253,000 
220,000 | 266,000 
199,000 | 224,000 
165,000 | 185,000 
82,000 | 122,000 
73,000 | 77,200 
75,400 | 84,300 
76,200 | 85,600 


56,800 | 140,800 


Per 
square 
mile 


2 SoocorNreses 
(or) 
Oo 


PESSSTHOSSS 
x 
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YEARLY DISCHARGE OF COLUMBIA RIVER AT THE DALLES—By calendar years | 


re ee ee eee 


Year 


1879 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 


Period 
1879 to 
1915 


Maximum Minimum 
643,000 59,600 
914,000 68,300 
598,000 73,800 
883,000 60,400 
573,000 58,800 
698,000 44,300 
482,000 76,000 
673,000 62,000 
896,000 66,100 
564,000 49,400 
302,000 54,800 
633,000 41,900 
448,000 57,400 
607,000 66,200 
679,000 61,300 

1,160,000 88,000 
475,000 70,000 
785,000 70,000 
780,000 82,000 
649,000 58,000 
787,000 71,400 
536,000 99,000 
662,000 77,000 
644,000 58,000 
787,000 73,800 
629,000 66,900 
412,000 52,600 
374,000 59,200 
587,000 77,800 
653,000 59,900 
675,000 63,400 
566,000 79,400 
574,000 62,700 
568,000 52,000 
759,000 63,400 
493,000 62,000 
328,000 56,800 

1.160,000 41,900 


Discharge in second-feet pies Per 
epth in cent 

Highest Lowest Annual Per inches on | variation 

monthly monthly aVSEES square drainage from. 
mean mean mile area mean 
612,000 65,900 242,700 1-023 13-93 +15-4 
973,000 75,200 266,400 1-123 15-35 +26°7 
546,000 86,400 251,800 1-061 14-42 +19: 7 
770,000 66,700 232,600 0-982 13-35 +10°6 
534,000 73,500 204,300 0-862 11-73 — 2-9 
648,000 71,900 223,000 0-941 12-82 + 6:0 
445,000 93,400 212,400 0: 897 12:17 + 1-0 
577,000 69,700 203,100 0-857 11-61 — 3-4 
809,000 75,300 ° 266,600 1-124 15-31 +26°8 
515,000 80,200 199,600 0-842 11-47 — 5-1 
268,000 63,700 129,200 0-546 7-41 —38°6 
559,000 51,400 196,100 0-828 11-24 — 68 
420,000 62,600 170,000 0-717 9-77 —19-2 
544,000 73,000 197,600 0-834 11-37 — 6:0 
597,000 71,000 229,700 0-969 13-21 + 9-2 
970,000 114,000 306,000 1-291 17-54 +45°5 
381,000 75,300 182,300 0-769 10:50 —13°3 
679,000 89,300 239,200 1-010 13-73 +13°7 
624,000 97,100 240,100 1-013 13-78 +14+2 
603,000 68,500 221,600 0-935 12-68 + 5:4 
638,000 98,500 249,500 1-052 14-33 +18°6 
450,000 114,000 219,700 0-92 12-61 + 4:5 
516,000 83,900 208,400 0-880 11-99 — 0:9 
537,000 83,600 196,100 0-827 11-25 — 6:8 
683,000 87,700 223,800 0-944 12-84 +. 6°4 
559,000 71,800 226,700 0-957 13°02 + 7°8 
357,000 62,900 141,300 0-597 8-12 —32°8 
332,000 63,500 164,800 0-695 9-47 —21°6 
532,000 88,100 224,200 0-946 12-84 + 6°6 
537,000 66,200 193,000 0-814 11-09 — 82 
592,000 101,000 201,300 0-850 11°55 — 4:3 
493,000 92,400 209,300 0-883 12-05 — 0°5 
503,000 69,800 178,600 0-754 10-24 —15-1 
522,000 79,300 185,300 0-782 10:65 —11-9 
694,000 74,900 215,300 0-908 12-34 + 24 
423,000 89,500 188,200 0-795 10-80 —10°5 
266,000 70,300 140,800 0-594 8-09 —33-1 
970.000 210,300 0-887 12-07 ecccece 


51.400 
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ce YEARLY DISCHARGE OF COLUMBIA RIVER AT THE DALLES—By water years 


f 4 Discharge in second-feet aoe Per 
eee depth in cent 
ending ‘) Highest Lowest Per inches on | variation 
Sept. 30| Maximum Minimum monthly monthly Annual square drainage from 
mean mean mean mile area mean 
F 1879 643,000 59,600 612,000 65,900 242,000 1-02 13-85 +14+9 
1880 914,000 68,300 793,000 85,400 264,000 1-11 15-18 +25°4 
1881 598,000 73,800 546,000 80,700 252,000 1-05 14-46 +19°7 
1882 883,000 60,400 770,000 66,700 232,000 0-979 13:27 +10°2 
1883 573,000 58,800 534,000 87,100 212,000 0:895 12-14 + 0:7 
1884 698,000 45,800 648,000 71,900 214,000 0-903 12-29 + 1-6 
_ 1885 482,000 44,300 445,000 80,600 214,000 0-903 12-27 + 1°6 
1886 673,000 64,400 577,000 101,000 211,000 0-890 12-07 + 0-2 
1887 896,000 62,000 809,000 69,700 260,000 1:10 14°93 +23°5 
‘1888 564,000 49,400 515,000 80,200 202,000 0-852 11-61 — 4-1 
1889 302,000 57,400 268,000 63,700 134,000 0-565 7:67 —36°4 
“1890 633,000 41,900 559,000 51,400 196,000 0:827 11-21 — 6:9 
1891 448,000 57,400 420,000 62,600 165,000 0-696 9-47 —21°6 
1892 607,000 66,200 544,000 73,000 198,000 0:835 11-38 — 6:0 
1893 679,000 61,300 597,000 71,000 219,000 0-924 12-56 + 4:0 
1894 1,160,000 88,300 970,000 114,000 311,000 1-31 iO +47+7 
_ 1895 475,000 80,100 381,000 94,000 194,000 0-819 11°13 — 7:9 
,. 1896 785,000 70,000 679,000 75,300 229,000 0-966 13-15 + 8-7 
: 1897 780,000 78,000 624,000 89,300 243,000 1-03 13-87 +15:4 
1898 649,000 82,000 603,000 97,100 230,000 0-970 13-19 + 9-2 
1899 787,000 58,000 638,000 68,500 235,000 0-992 13°47 +11°6 
1900 536,000 103,000 450,000 125,000 224,000 0-945 12°85 + 6°4 
1901 662,000 81,000 516,000 114,000 219,000 0-924 12°53 + 4:0 
1902 644,000 58,000 537,000 83,900 197,000 0-831 11-30 — 6:5 
1903 787,000 72,200 683,000 83,600 211,000 0-890 12-09 + 0:2 
1904 629,000 80,200 559,000 99,600 242,000 1-02 13°89 +14-9 
1905 412,000 52,600 357,000 62,900 140,000 0-591 8:02 —33°5 
“1906 374,000 59,200 332,000 63,500 157,000 0-662 8:98 —25°4 
“1907 587,000 77,800 532,000 91,700 229,000 0-966 13-12 + 8-7 
1908 653,000 59,900 537,000 66,200 196,000 0-827 11-27 — 6:9 
“1909 675,000 63,400 592,000 78,300 192,000 0-810 11-00 — 8:8 
1910 566,000 79,400 493,000 92,400 213,000 0-899 12-21 + 1-1 
‘1911 574,000 62,700 503,000 79,000 187,000 0-789 10-74 —11:2 
1912 568,000 52,000 522,000 69,800 183,000 0-772 10°51 —13-1 
1913. 759,000 63,400 694,000 74,900 213,000 0-899 12°19 + 1-1 
1914 493,000 70,600 423,000 82,600 186,000 0-787 10:69 —11-7 
ae 328,000 56,800 266,000 70,300 146,000 0-618 8-41 —30:7 
erio g 
1879 to 
1915 1,160,000 41,900 970,000 51,400 210,600 0:889 LDS OZ a\ eee nvater mtr 
COLUMBIA RIVER AT THE DALLES 
Discharge in sec.-ft. per sq. mile, 1878 to 1915 
eee 
Year Jan. Feb. | March | April May June July | Aug. | Sept. | Oct. | Nov. | Dec. Annual 
LV A SOROS cleo eucitel Isccncns arid Iepeietion ric Hea acne aca 1:80 | 1-15 | 0°776| 0-523} 0-379] 0-352) 0-384]........ 
. 1879 0-278 | 0:368-| 0-764 | 1°42 1°67 2°58 | 2-11 1:16 | 0-650} 0-464] 0-360] 0-360] 1-023 
f 1880 0:415 | 0:326 | 0-317 | 0-637 } 1-70 2°95 | 3°35 1-63 | 0-835] 0° 553] 0-439 0-341 1-123 
1881 0-451 | 0-890 | 0-932 | 1-63 1-80 2°30 | 1°82 1:03 | 0:595| 0-464] 0-473 0-365 1:061 
1882 0-331 0-281 | 0-403 | 0-966 | 1°42 3°25 | 2°OL 1-11 | 0-633] 0°464) 0 398] 0-511 0 982 
1883 0-368 | 0-369 | 0-751 | 0-831 | 1-70 9-25 | 1-68 | 0-852] 0-532} 0-383} 0-313] 0O- 0: 862 
1884 0-303 | 0-303 | 0-443 | 0-857 | 1-70 2°73 | 1-70 iol 0-700} 0-561} 0-570} O- 0-941 
1885 0-394 0-692 | 0-797 | 1-09 1:57 1:88 | 1-43 | O- 0-054] 0-515] 0-435 0-4 0-897 
1886 0°426 0°751 | 0-515 | 0-882 | 1:44 2°43 | 1-48 | O-é 0:527| 0-362] 0-294! O- 0-857 
1887 0-418 | 0-318 | 0-743 | 1-09 1-78 3°41 | 2:47 1:2: O+722) 0481] 0-422] O- 1-124 
1888 0-338 | 0-608 | 0-505 | 0-797 | 1°43 OL east Oss 0-640] 0-430] 0-393] Or 0-842 
1889 0-280 | 0-269 | 0-374 | 0-641 | 1-07 1-13 | 0-772) 0: 0-407) 0-369) 0-327! 0- 0-546 
1890 0-217 | 0-494 | 0-506 | 0-810 | 2°36 1-84 | 1-38 | O- 0-511} 0-376} 0 327 0- 0-828 
1891 0-278 | 0-264 | 0-311 | 0-578 | 1:44 177 | 29 Os 0-557 0: 373 0-456} O- 0-717 
1892 | 0-333 | 0-368 | 0-536 | 0-646 | 1-26 2°30 | 1:89 | 0- 0-612] 0-468] 0-414] 0- 0-834 
1893 | 0-328 | 0-346 | 0-300 | 0-717 | 1:86 2-52 | 1-96 | 1-15 | 0-633] 0-515] 0-599] 0- 0-969 
1894 | 0-612 | 0-481 | 0-688 | 1-36 | 2°43 4-09 | 2-33 | 1- 0-738] 0-561] 0-574] 0- 1-291 
1895 | 0-430 | 0-397 | 0-502 | 0-768 | 1:59 1-61 | 1-47 | 0- 0-544] 0-407] 0-332] 0- 0-769 
1896 | 0-381 | 0-391 | 0-565 | 0-760 | 1-13 2-86 | 2°70 | 1: 0-662] 0-377] 0-515} 0- 1-010 
1897 | 0-485 | 0-519 | 0-460 | 1:26 | 2°63 2-28 | 1:57 | 0- 0-578| 0-410) 0-481) 0: 1-013 
1898 | 0-477 | 0-620 | 0-620 | 0-848 | 1°77 2-54 | 1°68 | 1- 0-603] 0-411] 0-353] 0- 0-935 
1899 | 0-416 | 0-460 | 0-447 | 0-810 | 1°30 2-69 | 2:59 | 1: 0-814] 0-591] 0-549] 0- 1+052 
1900 0-709 | 0-527 | 0-789 | 1°15 1-90 1:73 | 1°36 | 0: 0-574 0-481] 0 527 O- 0:927 
1901 | 0-544 | 0-515 | 0-789 | 0-696 | 1-81 2-18 | 1-43 | 0-924] 0-557| 0-362] 0-354] 0- 0+ 880 
1902 0-373 | 0-426] 0:464 | 0-603 1-51 DOT hls he Os 0-527 0: 353 0-358 0-3 0+827 
1903 0-494 0-370 | 0-411 | 0-806 1°30 2+88 | 1°80 | O- 0-629 0-654 0-561 0- 0-944 
1904 0-420 | 0:422 | 0-709 | 1°42 2°14 2:36 | 1-68 | O- 0:515 0-357 0-306] O- 0-957 
1905 0-281 | 0-265 | 0-447 | 0-553 0-869 1-51 | 1°04 | O- 0-403 0-435 0 333 0- 0-597 
1906 0-268 | 0-324 | 0:389 0:857 | 1°26 40 bok a O- 07485 0-387} 0 574 O- 0: 695 
1907 0-443 | 0-667 | 0-705 | 0°987 1:60 2-24 | 1°82 | O-S 0-684 0-489 0-37 0: 0-946 
1908 0°317 | 0-279 | 0:489 | 0-772 1°45 2°27 | 1-74 | O- 0-511 0-381 0-371 0- 0-814 
1909 0-451 0-435 | 0-456 | 0-633 0:975 2:50 | 1°78 | 0: 0-544 0-426] 0 540 O- 0-850 
1910 0-456.| 0-390 | 1°15 1:36 2°08 1:68 1-00 0: 0-398 0-430 0-511} 0-4 0-883 
1911 0-333 | 0:334 | 0-439 0:650 | 1°29 De lO O° 0-506 0-358 0 330 0: 0-754 
1912 | 0-341 | 0-464 | 0-346 | 0-764 | 1-57 2-20 | 1-29 | 0-759] 0-544] 0-376] 0-394) 0- 0-782 
1913 0-316 | 0-322 | 0-414 | 0-962 1°59 2:93 | 1°65 | O- 0:595| 0:464| 0 426 0- 0-908 
1914 0-402 | 0-379 | 0:633 0-920 | 1°58 1°78 | 1°33 | O> 0-460 0-439 0-511} 0: 0-795 
1915 0-297 | 0-300 | 0:355 | 0-705 1°07 1-12 | 0°945) O- 0-515} 0:326] 9:356} O- 0: 594 
0. 0+! 0-901 | 1°60 2-28 0-< OF 0-426] 0- 0+ 887 
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U.S. 5—FLATHEAD RIVER, NORTH FORK—near Columbia Falls, Mont. 
LT 


Drainage area, 1,620 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Potter ranch, three-fourths mile above junction with Middle fork of Flathead andi 
about 10 miles northeast of Columbia Falls. 

Records available—Sept. 22, 1910, to Dec. 31, 1915. 

Gauge—Vertical staff on right bank near ranch buildings. 

Bench mark—Spike in top of pine stump 40 feet west of gauge. Elevation 11-36 feet above: 
gauge zero. 

Channel—Rocky ; clean and practically permanent. 

Discharge measurements—Made from cable about three-fourths mile above gauge. 

Winter flow—Channel remains open at the control during winter, but discharge relation is affected! 
by anchor ice. 

Accuracy—Rating curves are good ; results excellent except for short periods during the winter 


months. 
DISCHARGE MEASUREMENTS 
Gauge F Gauge ‘ ; 
Date Hydrographer height | Discharge Date Hydrographer height Discharge 
Feet Sec.-feet Feet Sec.-feet 
1910 1912 
Sept. 22 CuSeHeidele eae. eer 1°60 965 Julye265| We An am beer fe eee 3:44 3,360 
Oct. 13 WW Are Lain eet ee eee 2°94 2,540 1913 
Nov. 26 Be ORES parce nem mee 2°51 1,900 June 10 LON te saree ete 8°15 20,600 
1911 Sept. 10 Os ee a tame. 2°13 1,430 
Jan, 3 0 ROR te eB ae 1-00 508 1915 
June 30 WiseAls Liem een eee 5°38 7,820 Sept. 10 co Ko > ay (Set ante Care 2-00 1,260 
Aug. 10 Jn Ci Bsebewucs sce ae 2:90 2,530 
MONTHLY SUMMARIES 
; : © Run-off . A if Run-oft 
Discharge in second-feet depth tn Discharge in second-feet depthii™ 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max, Min. | Mean | square | drainage 
mile area mile area 
1910 1911 = 
TUR earn SET Rae co | RR aL |G | eg, A SC EW Se 1,450 510 1,050 | 0-648 0:75 
Beat ees ec cee alt | ap EPR | is Ee elie Hi Sl ne ein Feb). 3. 1,100 710 917 | 0-566 0:59 
Mia trait ob acts ach cB be Neen ns | Aa etl eve PCAT a Be Gee IME 1,560 640 983 | 0-607 0-70 
7 Noo als oe Ces ne ae mualliee Loge ites Ue lee ae April... 7,650 1,290 3,080 | 1-90 2-12 
May PAS ae mam cts sige tts GR aad | np || May... 9,600 4,710 6,960 | 4°30 4°96 
MIDLER S| aah ceva Peek se | hoy emp game ayNer ss Gallegt o Oe ie June...} 13,100 7,920 | 10,800 | 6-67 7°44 
TUL yea ence tite ac Op Al hae Rio Pealh lt 0 tea bias ce July...| 7,920 2,330 4,290 | 2-65 3°06 
ANZ Res che aah | eae 6 || RA as Cet aan mean, Seles Aug....] 2,480 1,240 1,870 | 1°15 1°33. 
Sept.! 1,030 925 974 | 0-601 0-21 Sept.... 1,910 1,240 1,550 | 0°957 1:07 
Octet 3,890 1,300 2,220 | 1:37 1-58 Octiisas 1,340 710 1,020 | 0-630 0:73 
Novi, Jan 5,400 1,400 2,310 | 1°43 1:60 INOVaerE: 1,050 350 764 | 0°472 0-53: 
Dec 1,510 950 1,120 | 0°691 0-80 Decirs 1,140 510 774 | 0:478 0°55 
Berio d allots he nes lice eats || eee TAL ae eet a ee Year...| 13,100 350 2,840 ! 1-75 23-83 
1912 1913 
A ECR Ae Panna ta [eta eee 762 | 0-470 0-54 Jan 2 SA li Greene eee eee 650 | 0-401 0-46 
BED Py Rel ae S, Menes eee 657 | 0-406 0:44 Heb inpasy|'cceatetell cote eane 650 | 0-401 0:42 
Mar. 870 450 632 | 0-390 0:45 Mari ool sniepeinaheecn eee 650 | 0-401 0:46 
April 3,690 540 2,510 | 1°55 1:73 April 7,000 710 2,960 | 1°83 2:04 
May 10,700 3,320 7,230 | 4:46 5:14 May 20,800 3,140 8,580 | 5:30 6-11 
June 8,480 4,290 6,440 | 3:98 4-44 June 23,800 8,880 14,900 | 9-20 10:26 
July 5,370 2,480 3,930 | 2-43 2-80 July 8,880 2,640 4,390 | 2-71 3°12 
Aug 2,480 1,340 1,700 | 1°05 1-21 Aug 2,800 1,500 2,050 | 1°27 1:46 
Sept 1,910 1,140 1,510 0:932 1-04 Sept 1,500 960 1,300 | 0-802 0:89 
Oct 1,450 960 1,200 | 0-741 0:85 Oct 1,670 960 1,210 | 0-747 0:86 
Nov 1,190 1,050 1,390 | 0-858 0:96 Nov 1,240 960 1,100 | 0-679 0:76 
Dec 1,140 640 854 | 0°527 0-61 Dec.’ 960 570 809 | 0-499 0:58 
Meares well LO, 70001ee. eae, 2,400 | 1°48 20:21 Meare 623,500) eee 3,270 | 2-02 27°52 


1 For period Sept. 22 to 30. 


? Discharge relation affected by ice, Jan. 3 to Feb. 26, 1912; Jan. 1 to Mar. 3 and Dec. 25 to 31, 1913» 
also during parts of Jan. and Feb., 1914; discharges partly estimated for these months. 


* As estimated by United States Geological Survey. 
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MONTHLY SUMMARIES—Continued 
i i ti Run-off : c : e Run-offt 
Discharge in second-feet depth to Discharge in second-feet depthan 
- Month ; Per | inches on |} Month Per | inches on 
Max. Min. Mean. |square| drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
wan... .. 1,340 570 90OL | 0°556 0:64 iatieveniee 1,140 790 939 | 0-580 0°67 
Heb... . 790 350 623 | 0-395 0-41 Feb.... 960 710 804 | 0-496 0-52 
Mar.. 790 510 647 | 0-400 0:46 Marien 1,100 640 803 | 0°496 0-57 
aE. 5,280 790 3,110 | 1-92 2°14 April... 7,300 1,140 3,780 | 2°33 2:60 
ay 12,400 4,620 8,730 | 5:39 6-02 May... 7,600 3,860 5,360 | 3°31 3:82 
June 13,300 4,840 7,380 | 4:56 5:08 June... 8,200 3,860 4,960 | 3-06 3°41 
July 4,840 1,730 3,190 | 1-97 2°27 yultyacee 6,220 2,330 3,540 | 2°19 2°52 
Aug 1,850 1,240 1,470 | 0:907 1-05 AWB ye es 2,330 1,240 1,680 | 1-04 1:20 
Sept 1,910 1,140 1,380 | 0-852 0-95 Sept... 1,340 1,140 1,190 | 0°735 0:82 
Wot... .. 4,040 1,560 2,280 | 1-41 1°62 Octiwen 1,790 1,140 1,420 |; 0-877 1-01 
BNOV.... 4,840 1,790 2,940 | 1°81 2-02 Nov.... 13340 710 1,150 | 0-710 0:79 
Dec 1,560 | 960 1,190 | 0-735 0:85 Dec.... 870 640 706 | 0°4385 0-50 
ear....| 13,300 350 2,820 | 1-74 23°51 Year 8,200 640 2,190 { 1:35 18-43 


1 See reference on previous page marked 2, 
- Note—1910, daily discharges determined from a rating curve fairly well defined below 3,010 second-feet. 1911- 
_ 1912, daily discharges determined from a rating curve, well defined below 10,000 second-feet. 1913, daily discharges 
determined from a well defined rating curve that is the same as that used from 1911-1912 below gauge height of 3 6 
feet. 1914-1915, daily discharges determined from a well defined rating curve. 
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U.S. 6—KETTLE RIVER—at Boyd, Wash. Drainage area, 4,060 square miles* 


DESCRIPTION OF GAUGING STATION 


_ Location—800 feet east of Boyd station, on the Oroville branch of the Great Northern. 
Records available—Sept. 10, 1913, to Oct. 31, 1915. Station discontinued. 
»Gauge—Staff in three sections on the right bank, the lower two sections inclined, the upper vertical. 
Channel and control—Large gravel and small boulders ; probably shifting in floods. 
Discharge measurements—Made from a cable 1,000 feet above the gauge, or by wading. 
Winter flow—Seriously affected by ice. 
Accuracy—Results good. 


DISCHARGE MEASUREMENTS 


I a , 
Date Hydrographer meee Discharge Date Hydrographer Pe Discharge 
Feet Sec.-feet Feet Sec.-feet 
1913 : June 19) | (CxO) Brown... asses 6°84 9,360 
‘Oct. 18 WBA SCOLGY-siac ur cleans 1-691 1,110 ee P18) COWEN “Arse eee 6:44 8,460 
‘Nov. 3 CO 4 eae 1-591 1,020 1914 
4 4 CLOWN re reieus oot sner’ 1°65! 1,070 Augie COs Brown ecesieesiee 0:64 435 
1914 see? Clee ae BA Gta 0:63 3 434 
feean. 13 IS WeeJOLO Anse ee alte 1°351 881 Sept. 7 GOs, as teeasie teeerenes 0°31 302 
14 CLOWEE Bs shasta Necelce:s 1°251 830 1915 
Feb. 5 J. E. Stewart...........| 0°87 2 490 Aug. 5 do. Siestt Boe 3°26 2,930 
June 5 Parker and Brown...... 8:65 13,700 sc 6 Got he Ce acts eee 3:14 2,810 
‘a 6 OWL Ee ace ae 7°81 12,100 Oct. 8 GOs. Sl ae a ee 0:71 530 


° Readings were observed on the temporary gauge, located at the Great Northern railway bridge, which was used 
as Oct. 17, as follows: Oct. 18, 4:03 ft.; Nov. 3, 3°97 ft.; Nov. 4, 3°99 ft.; Jan. 13, 3-70 ft.; and Jan. 14, 
3°55 ft. 


2 Gauge height was affected by ice formation. 
3 Gauge height of ‘zero flow’ estimated to be —1°1. 


MONTHLY SUMMARIES 


. Discharge in second-feet ao Discharge in second-feet ee 
~ Month Per inches on |} Month : Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 

1913 

al evo.6 4: auets HANG 6 S-GRCIeRE! |QRSAIBREREIENG (GROISeS eicnen (Gecuoioucur moter: Octiis 3. 1,560 785 954 | 0: 235 0:27 

ROM etait tocct che\|\euueyevereys:a\| ‘vere inne sce s'|(Sls: sven aitae sae Nov ces 1,040 830 923 | 0-227 0-25 

PRINETPIT ycls PEPM ede Paucew ie ws cialis veiw feces Nb elarede acelrece Dec.... 935 548 692 | 0-170 0-20 


__  *Estimated by United States Geological Survey. The drainage area in Canada is about 
3,100 square miles, and in the United States, 960 square miles. 
| 


‘ 
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MONTHLY SUMMARIES—Continued 


- . eS Run-off { : . 2 Run-off | ms 
Discharge in second-feet Mepth in Discharge in second-feet depth in aa 
Month Per |incheson || Month Per |inchesom 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area eI 
1914 1915 oe 
Jairo. 935 548 800 | 0-197 0-23 Janes | eee: Eee 800 | 0-197 0-23 
Feb..... 865 490 640 | 0-158 0-16 Me behets | Se Peas ee oe 930 | 0-229 0-24 
Mar cs. 1,750 617 976 | 0-240 0-28 Mar 1,850 411 878 | 0:216 0-25 
April....| 13,200 1,560 7,010 | 1-73 1:93 April 11,000 1,950 6,410 | 1-58 1-76 
May....| 18,000 7,860 12,000 | 2-96 3°41 May 14,300 7,860 10,700 | 2°64 3°04 
June....} 16,800 4,760 8,360 | 2-06 2°30 June 12,800 3,760 6,590 | 1-62 1°81 
Dulys oc: 4,760 795 2,150 | 0-530 0-61 July 6,190 3,150 4,300 | 1-06 1-22 
AUG cia! 795 288 512 | 0-126 0-15 Aug 3,450 910 1,780 | 0-438 0-50: 
Sept..... 970 295 458 | 0-113 0°13 Sept 840 580 701 | 0-173 0-19 
Octwinay 1,560 671 987 | 0:243 0:28 Oct 1,060 552 636 | 0°157 0-18 
IN Over ee 1,950 1,120 1,420 | 0-350 0-39 NOV se wcellttas aves ool] iseaceth esd si|isc eee sek eee ee aa 
Dec.) ... 1,120 590 847 | 0-209 0:24 DeGaic. 3) cifisieg oeisiatslll eleneo eieecvoll ib erekre Rael om cane ee ea an 
Year....}| 18,000 288 3,013 | 0-743 10°11 Periods 4-300Nlene tae 3,372 | 0-831 } 9°42 


1 Discharge relation seriously affected by ice Dec. 15 to Mar. 3, no measurements made during this interval a 
flow estimated from observer’s notes and from temperature and precipitation records. 


U.S. 7—KOOTENAY RIVER—at Libby, Mont. Drainage area, 11,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge opposite the Great Northern Ry. station, Libby, Mont. 

Records available—Oct. 13, 1910, to Dec. 31, 1915. 

Gauge—Standard chain gauge attached to left span of the highway bridge. Previous to the 
completion of the bridge a staff gauge attached to a stump 30 feet above the bridge was used. 
Feb. 23, 1913, the gauge datum was lowered 2 feet; previous readings reduced to new datum. 

Bench-mark—Top of the left-hand pier, downstream side ; elevation 28-45 feet above gauge zero. — 

Channel—Permanent ; broken by two piers; bed, small rocks; current fairly swift. 

Discharge measurements—Made from the bridge or by boat. Made from the ferry cable prios 
to the erection of the bridge. . 

Winter flow—Seriously affected by ice. 

Diversions—None of importance. 

Accuracy—Records considered excellent. 

Co-operation—Maintained in co-operation with the United States Forest Service. ‘ 


DISCHARGE MEASUREMENTS 


Date Hydrographer rate Discharge Date Hydrographer Sorts: Discharge 
1910 Feet Sec.-feet Feet Sec.-feet 
Oct. 13 U; C2 Beebeqs cee ener 4-88 11,300. 1913 
1911 Hebiea7s|( Be Ba Joneses sce aan 2-69 3,570 
Mar. 15 EW ictamer een ac. 60 3,900 LS Cote ico steee 2°89 4,000: 
July 31 BH. He Bonners... 20.4.) 6700 18,900 se BUY) dows Bag Saar eee 2-97 4,160: 
Sept. 27 (Ges MILER Shae, gear pee, on 3°86 7,820 ree 10) CO Se) wines eae 2°91 4,100 
Oct. 10 Ji. CiBeebes s.atncecnes Ae 3:34 5,630 ee 22, Clon, ) a eades oasis 2°72 3,540 
1912 oe Toe COQ gr aioe nee 2°52 3,300) 
May 6 dow |. Sa 4°80 10,700 OE BS KO Naga aries cick ac 2°54 3,320 
1913 eo Ose et ee 2°38 2,980 
Feb. 3 cele LONeCS Ase eee Ow 3,120 Mar. 1 Ose pales aeons 2°35 2,840 
ie 3 WetAn bam beet neers 2°39 3,000 a 3 dosh PE eee 2°35 2,910" 
a 4 Be heJones. see cee 2°87 2,920 3,080" 
vj 5 ClOvgra, Bass otc ae 2°41 2,570 3,300: 
ae 6 Gi seeat ahs Sy, 2-22 2,170 3,620» 
a 7 (0 Fo ks a a 2-03 2,160 3,390" 
me 7 GO arava erick sas 2°51 2,180 2,510" 
ae} cho * BE ane ae 2-02 2,110 2,530) 
ie 9 Cy ORR Se 2°54 2,000 2,550" 
ee A) Gos “stare. Meonen 2°04 2,050 3,020" 
er aul Owe. REE eee 2-20 2,270 3,610: 
npn GLO gees cit ck uekeate oer 2-20 2,310 3,620 
camels Oy aan eeree e 2°25 2,500 16,300 
ff 14 dGrvy wee ioe tee 2°37 2,720 73,900 
Son to as COs Pep eens tee 2°47 2,960 4.060 


1 Measurements from Feb. 3 to Mar. 31, 1913, were affected by ice. 
2 Surface velocities observed ; coefficient of 0-90 used to reduce to mean velocity. 


* Estimated by United States Geological Survey. 


MONTHLY SUMMARIES 
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i. Discharge in second-feet Run-off Run-off 


Discharge in second-feet 


depth in £m x i 
E Per |incheson |} Month Per ae ms 
” Max. Min. Mean square | drainage Max. Min. Mean | square | drainage 
: mile area, mile area 
. 1910 1911 


Mar... [[iche ors Otel io ncnarictb | I OCrCLaoeael GeEcaRRten Pee ener Mar.3..} 7,890 3,550 5,360 | 0-487 0-43 
TEs o leat gis 6:0 g bid fades as | anne (a April...} 22,400 6,280 | 10,600 | 0-964 1-08 
Hite ool. drevcha. 7) || ae ae Ot [ace ean Pa edad ay...}| 29,500 | 17,800 | 22,700 | 2-06 2°38 

"> o.oo ||yhao\hom is orcad [eee Ea em a June...} 72,500 | 24,100 | 53,500 | 4-86 5°42 

—OTSi-og-elallo 5) oticno'dt |p ereaanen ne] [eae mn na a July 45,900 | 15,900 | 28,700 | 2-61 3°01 
tne .ecllapag aa gio Gap a tid] CR anen Pimee mana MaMa A ts Aug 17,300 8,920 | 12,200 | 1-11 1-28 
Mocs | ete aiiciiseces|esise< ecleccess al cdcae ne. Sept 9,650 6,590 8,040 | 0:731 0-82 
— Octl. 19,800 7,560 9,090 | S-826 0°58 Oct 6,590 4,800 5,780 | 0-525 0-61 
_ Nov 10,400 5,970 7,910 | 0-719 0-80 Nov.! 6,280 3,780 4,890 | 0:445 0°43 
me Dec? 5,970 4,530 5,420 | 0-493 0-24 Dec 
rv 
ee ee me cee .[ssea es] loa acon Jan 3,330 2,080 2,770 | 0° 252 0°29 
ho 5 are Reset] fOeoneecpeag Eee Prnorsd| looks oe Feb 4,150 2,040 2,990 | 0-272 0-28 
Mar 4,020 2,600 2,930 | 0-266 0-31 Mar 3,700 2,510 3,110 | 0-283 0°33 
yo April 11,600 4,020 9,080 | 0-825 0:92 April 23,000 3,550 | 11,300 | 1-03 1-15 
May 36,100 | 10,000 | 22,500 | 2-05 2°36 May 69,600 | 11,600 | 26,900 | 2-45 2+82 

June 35,400 | 17,800 | 26,100 | 2-37 2:64 June 77,300 | 30,700 | 51,700 | 4-70 5°24 

July 27,600 | 15,000 | 19,600 | 1-78 2°05 July 31,400 | 15,000 | 20,300 | 1-85 2°13 
Aug 15,000 | 10,000 | 12,300 | 1-12 1°29 Aug 15,900 | 10,000 | 13,000 | 1-18 1°36 
_ Sept 10,800 6,590 8,940 | 0-813 0-91 Sept 14,100 7,890 9,580 | 0-871 0-97 

Oct 7,230 5,670 6,410 | 0-583 0°67 Oct 8,920 6,280 7,260 | 0-660 0-76 

Nov 7,560 4,390 6,090 | 0-554 0-62 Nov 6,280 4,530 5,560 |} 0-505 0:56 

Dee 4,140 2,850 3,310 | 0:301 0°35 Dee 5,370 2,760 3,730 | 0+339 0:39 
_ Period. .| 36,100 2,600 | 11,730 | 1-07 12-12 Year...) 77,300 2,040 | 13,200 | 1-20 16-28 


1914 


1915 


fuan, . 7,560 2,940 4,260 | 0°387 0°45 Reha Renae Oe eee 2,500 3,270 | 0-297 0-34 

| Feb.5.. 2. 3,78 1,690 3,130 | 0-284 0-30 Febvas. 3,060 2,530 2,790 | 0°254 0-26 
~ Mar.5 5,670 3,330 4,300 | 0-391 0°45 Mar.... 5,370 2,620 3,540 | 0:322 0:37 
April 17,300 4,270 | 11,500 | 1-05 1:17 April...} 20,800 4,530 11,300 | 1-03 1°15 
May 43,500 | 15,000 ;} 30,700 | 2-79 3°21 May...| 27,600 | 15,900 | 19,600 | 1-78 2°05 

_ June 56,900 | 24,700 | 37,000 | 3-36 3°75 June...| 34,000 | 15,900 | 21,200 | 1-93 2-15 
July -} 39,000 | 13,300 | 25,400 | 2-31 2:66 July...} 28,800 16,800 | 20,600 | 1-87 2°16 
Aug 13,300 7,560 10,100 | 0-918 1-06 Aug....| 15,900 8,920 | 11,700-| 1-06 1-22 
Sept 9,280 6,280 7,360 | 0-668 0:74 Sept....| 8,920 5,970 6,840 | 0-622 0:39 
Oct 9,650 7,230 8,000 | 0-727 0:84 Octer. . 6,910 5,370 6,180 | 0:562 0°65 
Nov 12,800 6,280 8,570 | 0-779 0:90 Nov.... 7,230 3,780 5,420 | 0-493 0°55 
Dec.$ Gs280) Ih actne.. 4,270 | 0-388 0-45 Dec....} 4,800 2,940 3,880 | 0:353 0-40 
Year....| 56,900 1,690 | 12,880 ! 1°17 15-98 Year...] 34,000 2,500 9,690 | 0:881 11-99 

1 For period Oct. 13 to 31. 2Dec.14to31l. %Mar.8to3l. 4Nov.1to26. 5 Discharges Feb. 7 to 28 and Mar. 


_ 9 to 14 determined from fairly well defined rating curve applied to 
8 Partly estimated, no gauge heights Dec. 12 to J 


_ the regular gauge. 


Tea 


dings on an auxiliary gauge one-fourth mile below 
an. 2. 


. Note—Discharge relation was affected by ice during following periods: Dec. 14 to 31, 1910; Jan. 1 to Mar. 
_ @and Nov. 27 to Dec. 31, 1911; Jan. 1 to Feb. 29 and Nov. 28 to Dec. 31, 1912 ; Jan. 1 to Mar. 31, 1913. Ice effect 
_ probably slight in Dec., 1913; Feb. 6 to 28 and Mar. 9 to 14, 1914. Daily discharges 1910 to 1913 for days unaffected 
y ice were determined from a rating curve well defined between 3,400 and 25,000 sec.-ft., and fairly well defined above 
25,000 sec.-ft. Daily discharges determined in 1914-15, from well defined rating curve. Discharges interpolated for 
_ days when no gauge height was reported. 


‘U.S. 8—MOYIE RIVER—at Snyder, Idaho. Drainage area, 717 square miles* 
—_ —————— 


f DESCRIPTION OF GAUGING STATION 


Location—At the Snyder ranger station, about one-fourth mile west of Snyder station, on the 
Spokane and International Ry. From Mar. 10, 1911, to Feb. 20, 1912, it was at the Spokane 
; and International Ry. bridge, about one mile below the present situation, 
Records available—Mar. 10, 1911, to Dec. 31, 1915. 

/ Drainage area—717 square miles (measured on Cranbrook sheet, British Columbia map, and map 
. of Priest Lake quadrangle). 

BGauge—-Since Feb. 21, 1912, vertical and inclined staff on left bank 150 feet west of Snyder ranger 
station ; from Mar. 10, 1911, to Feb. 20, 1912, vertical staff attached to left abutment of 

railway bridge 1 mile below present gauge. 

Channel—Stream bed composed of small boulders and gravel ; gradient relatively steep ; straight 
both above and below gauge ; both banks high and will not overflow ; control approximately 
300 feet below gauge and formed by gravel and boulder riffle ; shifting at high stages. 

ij * Revised estimate by U. S. Geological Survey. About 600 sq. miles of drainage area is in 


nada and 117 in United States. 


ae ee 


4 3 aT ve i Jee 
Discharge measurements—Made by wading at gauge or from highway bridge one-fourth mile 
* downstream. 

Winter flow—Discharge relation is, at times, seriously affected by ice. 

Accuracy—Observer’s record apparently reliable, but gaps are frequent owing to his absence. 
Curve fairly well defined between 200 and 3,000 sec.-ft. Discharge relation affected by ice 
for short periods each winter; estimates approximate. For periods in which ice is not 
present and record is continuous, results are apparently good. Monthly summaries given — 
below have been recently revised. ’ 

Co-operation—Field data furnished by the U. S. Forest Service. 


DISCHARGE MEASUREMENTS : 
DS ee a 
Gauge Gauge 


Date Hydrographer height Discharge Date Hydrographer height Discharge 
1911 Feet Sec.-feet Feet Sec.-feet 
Mar. 10 Hy Wie Kramer scale piers 3°24 230 May 14 | J. C. Beebe... .5.....5-- 6-60 3,410 
June 15 BES Bonners ses sctect 6-50 4,360 1913 
July 30 Gow Mawr oe aeee 3°60 413 (Aig 16m ihe BsiS tone yer itetrer 3°56 286 
Sept. 26 GEE Liautanw nie ete cet 3°25 313 1914 
Oct. 13 Beebe and Leidl........}| 3°30 216 Janenl a. | Wied OL sine ai erate 3°90 472 
OTD ete octet actereatetatotaga arom NG Ona Ve cee 3°85 446 
Feb, 20 FAOnBeebes wes, Seaanes 2-981 124 Feb. 28 | BH. W. Kramer......... 3:40 223 
May 9 Cle Midd eR tpl en 6°141 | 2,950 June 11 dO AWS ee ee 5:70 2,400 


1 Gauge heights on old gauge for the 1912 measurements are 2-99, 5-80 and 6: 30 feet, respectively. 


. MONTHLY SUMMARIES 


A A ie Run-oft * * We Run-off 
Discharge in second-feet donee Discharge in second-feet depth in 
Month : Per | incheson |} Month Per | inches on 
Max. Min. Mean | square drainage Max. Min. Mean | square | drainage 
mile area : mile area 
191i 
Mar. a ee a Pe ne) Pei iehord misocetric Merge c.o £5 Mar.?,. 1,110 221 679 | 0-946! 0:77 
I Natal lee Bonelon| lS oeorata! to socaiorl fo oc a bidd (aro so Soa April...] 3,970 364 1,610 | 2-24 2-50 
IW CW ere sel lee orre oid (Bocecre: 5] perncodod lacdactog) 6 aoc ccc 3 May... 6,450 1,910 2,820 | 5-33 6°13 
BoC, 0 le Sap tpeed| pa ial dM cee hal lle eta cl fematoc ou ote © June...| 5,580 1,780 3,770 | 5-26 5-86 
ULV pares cceate eutue Gil eraietacs isis | sucterctelters rollleleteisuslepel|/euererarmaclieners AIK. on 1,910 288 849 | 1-18 1°36 
AU re rel Meth erate Pepa: ete eke hd etch ehetincartes| ele cetoenatcell ot ciorsepeberens Aug 288 161 249 | 0-348 0-40 
SR eHe ne Aremer Saunas bassoesoleoctas| supa aco Sept 200 161 174 | 0-243 0:27 
(9 Yc ee ed es iene IM Gicle cisiatd Ie chorarciors | Ineclowion,| jpicradimioitic 6 Oct 242 200 220 | 0-307 0:35 
So) eee pPyel (eib Cibo Ric Glan tral tLoicronS nitro! jneront Rao.cacialp!c INOW Sec] aietere cecionai|leustetensroneds 175 | 0-244 0:27 
BY -Yere (otal PR aka UR enter) Mncins ood Ina onoduliud ido tan. Deeb 2.4). tee ool he eens 151 } 0-211 0-24 
1912 1913 
Jan. 391 100 221 | 0-308 0:36 Janse. | ae See as | eee 216 ; 0-301 *35 
Feb....: 200 110 144 | 0-201! 0-21 Feb 455 265 314 | 0-488 o: <6 
Mar 342 91 147 | 0:205 0:24 Mar 315 265 280 | 0-391 0°45 
April 2,200 455 1,330 } 1:86 2°08 April 3,090 265 1,640 | 2-29 2°56 
May 4,120 1,540 2,940 | 4-10 4°72 May 8,020 1,540 4,380 | 6-11 7°04 
June 2,200 550 1,220 | 1:70 1:90 June 8,020 1,340 3,640 | 5:08 5:67 
July 1,080 550 710 | 0-990 1°14 July 1,440 310 763 | 1°06 1-22 
Aug 425 ial 243 | 0-339 0:39 Aug 310 170 251 | 0:350 0:40 
Sept 315 steal 219 | 0-306 0°34 Sept 265 180 219 | 0-305 0:34 
Oct... 265 171 202 | 0-282 0°33 Oot Walt aor eels lenetotniene aie 218 | 0:304 0:25 
Nov 840 171 479 | 0:668 0:75 INO Veter los idtcreue tite | Sete rere sctlll qveuspsiere ool omeen tom arel tenets 
Dec..... 315 171 199 | 0-278 95827 |e Deer’. velac eet aoa cas 178 |'0:248 | 0-22 * 
Year 4,120 91 673 | 0:940 12-78 Viear a iis cael etcere: oes allig eave coer ole Use ee ean | tee ete ee 
1914 1915 
Jan 1,030 170 423 | 0:590 0-68 Jan 187 140 163 | 0°227 . 
Feb #4 PAE: Ne | PS oe ie 220 | 0:307 0°32 Feb 154 100 128 | 0-179 eet 
Mar 820 224 487 | 0:679 0:78 Mar 595 125 258 | 0-360 0-42 
April 3,820 665 2,160 | 3-01 3°36 April 2,570 440 1,460 | 2°04 2°28 
May 6,120 2,830 4,460 } 6:22 Canty, May 2,320 1,540 1,820 | 2°54 2:93 
June 4,760 1,540 2,560 | 3°57 3-98 June 1,440 595 901 | 1-26 1-41 
July 1,440 310 743 | 1°04 1-20 July 665 334 470 | 0:656 0:76 
Aug 288 125 190 | 0: 265 0-31 Aug 310 125 195 | 0:272 0-31 
Sept 270 100 145 | 0-202 0+ 23 Sept 170 120 136 | 0-190 0-21 
Oats 265 154 213 | 0:297 0:34 Oct 224 140 158 | 0°220 25 
aOy% eas 1,160 386 666 | 0-929 1-04 Nov.... 224 187 206 | 0-287 0°32 
Dec.$.... ALO A  Noceeva atts 221 | 0°308 0-36 Dec:..': 217 154 186 | 0-259 0:30 
Year.... GO LZ0 Rae ae 1,041 | 1-45 19°77 Year... 2,570 100 507 | 0°707 9-64 


1 Drainage area of 717 square miles, as estimated for new location, has been used for computations f , 
E f - or last t 
ean for period Mar., 1911, to Feb., 1912, when gauge was at old situation one mile below; the difteronce in drainage 
ate teres old and new situation is not sufficient to make any material difference. * For period Mar. 10 to 31. 
epee else es 4 Oct. 1 to 22. 5 Dec. 8to 31. & Affected by ice Dec. 10 to 31, discharge partly estimated. 
ote—Discharges interpolated for days of missing gauge heights, except iod O i 
j ; i peri et. 23 to Dec. 7, 1913. Dis- 
cetee relation affected by ice, Nov. 15 to Dec. 16, and Dec. 26 to 31, 1911; Jan. 1 to 18, 1912 ; Jan. 9 to 24 atid 
eb. 17 to 24,1913 ; Feb. 4 to7 and Dec. 10 to 31, 1914 ; Jan. 1 to 3 and 28 to 30, 1915. } 


} 
j 
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U.S. 9—SKAGIT RIVER—near Marblemount, Wash. Drainage area, 1,090 square miles* 
an SS I Ba line So I ee ee ee 


DESCRIPTION OF GAUGING STATION 
_ Location—At proposed power-house site of the Skagit Power Co., 1 mile above Goodell creek, 
and about 16 miles above Marblemount. 
Beecoris avatlable—Dec. 21, 1908, to May 23, 1914. Station discontinued. 


_ Gauge—Vertical staff on right bank. Several gauges, all at the same datum and location, have 
i been used since the station was established. 


Bench mark—Highest point of a large rock on right bank 31 feet below cable, and about 20 feet 
from water’s edge at medium stages. Elevation, 18-45 feet, gauge datum ; 509-38 feet, 
sea-level datum. ? 


_Channel—Heavy boulders ; shifting in extreme floods. 
Discharge measurements—Made from a cable at the gauge. 
- Accuracy—Results good. 


Co-operation—Gauge height record and a part of the discharge measurements furnished by the 
Skagit Power Co. 


DISCHARGE MEASUREMENTS 


oe 


Date Hydrographer coe Discharge Date Hydrographer meee Discharge 
1908 i Feet Sec.-feet Feet Sec.-feet 
een |G. lsRogers..<........ 1-70 1,690 1909 
“22 alo: = aoe seen 1-70 1,690 July 19 | G. L. Rogers 5,820 
ht B} COSMET ie ero ore 1-60 1,570 Aug. 5 do. 4,220 
“24 Owe rie. 1-60 1,680 ©" 28 | J. E. Rossell, . 3,690 
oe «= -28.:«(|| M.S. Halstead......... 2-37 2,520 uc Be do. 3,270 
| me 29 Ghee © 0S Be en 2223) 2,380 Sept. 13 | G. L. Rogers... : 2,490 
——- 30 (oy, eee ee eae 2-20 2,020 Oct. 30 lop baw ah ey he ae 1,660 
| Beal okay! (i coe ee 1-90 1,840 Dec. 15 | J. E. Rossell : 4,570 
1909 1910 : 
meean., 1 Osment Set 1-70 1,670 H. P. Gilkey 2,390 
f Oy name ee eee 1-85 1,830 
3 no 1G La ee 2-22 2,370 1,050 
mo 4 LON ee Sete 2°05 2,000 990 
| Feb. 3 Tr: Re ace Cece eee 1-97 1,870 1,060 
MME endo. ise. ck aes 1-96 870 8,000 
Me 15 | M.S. Halstead... 1.11" 1-33 1,380 
| “20 | Halstead and Babcock. .} 1:80 1,750 June 4 a Be fanson eee eee 5-85 6,830 
ae 25 Halstead and Rogers....} 1°52 1,490 Oct. 23 BiStoley as. eke: 1-44 1,170 
_ Mar.27 | M.S. Halstead......... 2-41 2,440 1913 
= 30 Oley, 0 eee 2-70 2,710 Aug. 15 | Parker and Chandler....] 3-08 2,980 
April 1 | G. L. Rogers... 2212121) 3°28 2 520aslt voltna lb doer tH terete 3-08 2,930 
May 3 GORE esc ae bok 4-64 6, 010 Oct. 14 | Stewart and Laville..... 4°34 4,770 
Wa 4 UO mamea TY. Cn 6-00 8,530 1914 
aah leh» ieee 4-15 5,070 Jan, 22 | Laville and Emety...... 2°46 2,420 
| 30 GG Jae aan s 6:98 10,400 May 6 | Parker and ae Ley: 5+76 7,000 
June 7 (lors 9) Sue ee eae 7°72 13,000 a 7 do. A Scie EO 7,020 
me 21. | J.C. Stevens........... 7-90 13,500 eV ia | Te 1 Collictscet 2. .. | 9°09 15,600 
Beyuly 1 | J.B. Rossell........... 6-80 10,300 || Aug. 27 | Hoyt and Parker...... 2-881 2,770 
mee 13 | G.L. Rogers........... 6:00 8,260 Sept: 16i ll Iti Collionau. a. aes 1-512 1,360 
_|___- 1 Measurement made at Reflector Bar 7 miles above, and inflow between estimated at 100 sec.-ft. 
| * Measurement made at Reflector Bar 7 miles above, and inflow between estimated at 85 sec.-ft. 
" nin ane 


* Estimated by U.S. Geological Survey. Revised estimate based on recent measurements, 
using the latest maps available for the portion of the drainage area in. British Columbia, gives 
2165 square miles. This revised estimate has been used in computations for monthly summaries. 
rainage area in Canada 390 sq. miles, in United States 175 sq. miles. 
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Discharge in second-feet Run-off Discharge in second-feet Run-oft 
depth in depth in 
Month Per |incheson || Month Per | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage ~ 
mile area mile area 
1909 1910 
wadicte dae 4,500 1,520 2,010 4 1-72 1-98 Sate 5,390 1,500 2,310 | 1:98 2°28 
Feb..... 1,880 1,360 1,600 | 1:37 1:43 Reb ee: 3,010 1,470 1,890 | 1-62 1-69 
IW Weare 3,100 1,820 1,750 | 1°50 1:73 Mar.... 9,840 1,880 5,120 | 4:39 5:05 
Aprile cme 3,990 2,340 3,100 | 2:66 2°98 April...| 26,300 3,770 8,720 | 7°48 8°35 
May....{ 14,600 3,390 7,880 | 6°77 7:80 May...| 27,600 9,200 15,800 |13-57 15:66 
June....| 27,400 9,100 15,100 |12-96 14°46 June...} 20,200 7,020 11,200 | 9-62 10:7: 
July....| 14,500 5,900 8,880 | 7:62 8°77 July...| 13,400 5,880 8,980 | 7:71 8-88 
ATIC eo ae 9,970 2,500 4,160 | 3:57 4°10 Aug.... 6,860 1,840 4,060 | 3-48 4-01 
Sept..... 4,690 1,790 2,890 | 2°48 Prt Sept.... 3,420 1,450 2,160 | 1°85 2-07 
Oct... 4: 3,620 1,600 2,170 | 1:86 2-14 Oct....}| 16,300 2,910 6,330 | 5°44 6°25 
Nov.....| 47,200 1,580 8,620 | 7:40 8°25 Nov... .}| 21,300 3,210 7,040 |} 6-04 6°74 
Dec.....| 19,400 1,760 4,640 | 3:98 4°58 Dec.... 4,150 2,170 2,940 | 2-52 2:90 
Year....| 47,200 1,320 5,240 | 4-50 60:99 Year...] 27,600 1,450 6,410 | 5°50 74-61 
1911 1912 
RAN eee oe 2,350 1,240 1,690 | 1-45 1-67 Janes 3,910 970 1,560 | 1-34 1-54 
Heb, : ests 1,240 870 1,020 | 0-876 0:91 Bebo. 2,840 1,490 2,270 | 1-95 2-10 
Maria 3 4,260 920 1,890 | 1-62 1:87 Mar.... 1,780 920 1,210 | 1:04 1-2 
April.... 7,500 2,350 3,760 | 3:23 3°60 April... 3,580 2,110 2,890 | 2°48 2-78 
May....| 17,500 5,380 8,540 | 7°33 8-43 May...} 18,900 3,120 9,970 | 8:55 9-85 
June....| 26,500 9,120 | 15,000 j12-88 14:38 June...} 16,200 6,840 | 11,800 {10-12 11-30 
July....} 11,900 5,780 8,590 | 7°37 8:48 J ULyen as 7,720 3,740 6,080 | 5:2 6:00 
JES See 6,410 2,980 3,970 } 3°41 3:93 ANE: ar 5,190 1,890 3,650 | 3-13 3°60 
Sept..... 5,000 1,490 2,920 | 2-50 2:79 Sept.... 2,470 1,170 1,680 | 1°44 1-61 
Octet. 1,680 920 1,250 } 1°07 1-23 Octyr. 2,110 920 1,230 | 1:06 1:22 
INOViaties « 4,810 880 1,900 | 1°63 1-82 INOWee 6,410 1,030 2,240 | 1°92 2°14 
OG. on ci 2,230 1,170 1,620 | 1°39 1-60 Dec.... 2,230 1,240 1,580 | 1-31 1-51 
Year....! 26,500 870 4,360 | 3-74 50°71 Year...! 18,900 920 3,840 | 3:29 44°85 
1913 1914 
JAD... 0 1,400 920 1,090 | 0-936 1-08 Jan....{ 17,700 1,240 4,020 | 3-45 3:96 
Feb..... 4,080 820 1,520 | 1-30 1°35 Pebos a: 2,210 1,240 1,430 | 1°23 1:28 
Mar..... 2,000 1,240 1,520 | 1:30 1-50 Mar.... 5,000 1,890 3,080 | 2:64 3°04 
April.... 9,360 1,320 4,310 | 3°70 4-12 April... 8,420 2,430 5,770 | 4°95 5+53 
May....} 20,300 3,270 | 10,600 | 9-10 10:48 May?.. .| 16,700 5,810 } 10,300 | 8-85 7°58 
June....} 28,100 | 11,400 | 17,000 |14-59 16:29 LVN eee RRC (Obermaier erections Ol Oe cicro. alia ond Cu Ans. 
July .....| 13,500 5,580 9,710 | 8:33 9-60 TUL Vics tell Saveeruerseilie w wrrevsicol oye'|faie erelaren tell cwatareieret ai] (lester acneam 
IAMIG  oreai 7,950 2,590 4,700 | 4°03 4°63 UES P| ectere acs [ls co tel scaue cele’ I eitgronetievre ouoillac eiaper Cie! eke bere tne nem 
Sept.....| 15,000 1,890 3,540 | 3:04 3°39 Sapte cel etal tes eis cteilias corereretell sastenitee' liek nse iene 
Oebice 6,860 | 1,320 | 2,850 | 2-44 Slat Ocketeliaes Oe oak bonis | aaktoeey cae ae 
Nov....-. 6,320 1,890 3,060 | 2°63 2°93 INOW isstoueail ete. crereronerell oye euecs coe) lheenctenens tenet iawelenemerdnell ete aierestiene 
Dec.....| 3,150 | 1,240] 1,860 | 1-60 TEST Weal Bs as et (ee ara (Peentg) ed nee yee ll Bekok, 
Weal... A 28,100 820 5,147 | 4:41 60-02 Period eal Poe ee tke llesta atte musa evaricte fee ool a eee CN tate Ree eee eas 


1 Por period May 1 to 23, 1914; station discontinued. 


Nors —Daily discharges Jan. 1, 1909, to May 9, 1910, determined from a rating curve well defined between 1,350 
ead 14,000 second-feet. Discharges subsequent to May 9, 1910, determined from rating curve well defined between 
1,000 and 14,000 second-feet. 


U.S. 10—SKAGIT RIVER—at Reflector Bar, near Marblemount, Wash. 


Drainage area, 1,300 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Just below the mouth of cafion Diablo, three-fourths mile above Stetattle creek and 
23 miles above Marblemount. 

Records available—Dec. 1, 1913, to Dec. 31, 1915. 

Gauge—Stevens automatic gauge referred to an inclined staff on the right bank. 

Channel and control—Sand, gravel, and rocks ; probably shifting in high water. 

Discharge measuremenls—Made from a cable 60 feet below the gauge. 

Accuracy—Results good. 


* As estimated by the U.S. Geological Survey. A revised.estimate based on recent measure- 
ments, using the latest map available for the portion of the drainage area in British Columbia, 
gives 1,095 square miles. This revised estimate has been used in computations for monthly 
ee below. Drainage area in Canada about 390 sq. miles, in United States about 705 
sq. miles. 


Se 
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DISCHARGE MEASUREMENTS 


G ; 
Hydrographer height’ Discharge Date Hydrographer fake Discharge 
Feet Sec.-feet ae Feet Sec.-feet 
Jan. 26 } Lavilleand Rhode...... 2°79 1,9001 || Feb. 19 | J. T. Hartson.......... 1-84 800 
May 8 Parker and Collier......| 4:90 6,400 “20 OSI tea Aes) POE 770 
cae tS PRG Colliery |e, e cele osc 7°19 14,300 July 20 | C.G. Paulsen:......... 3°55 {| 3,140 
Aug. 26 | Parker and Hoyt....... 3:23 2,580 Sept. 10 dow ree oseel o'a2 1,300 
Sept. 15 Pl Collienys heme wn eos 2-372 1,300 


1 Corrected for angle of current. 2 Zero flow, 0:6-40°3. 


; MONTHLY SUMMARIES 
ra er ee eee eee eee 


i : ie Run-off a * im Run-off 
Discharge in second-feet depth in Discharge in second-feet asoth aa 
f Per |incheson |} Month Per | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 
Deciey: la eee | 1,190 | 1,820] 1-66 | 1-92 
1915 
739 899 | 0-82 0-94 
euste 739 769 | 0°70 0°73 
Mare. 824 1,560 | 1-42 1:64 
; April1.. 3,020 5,200 | 4°75 5:30 
pMay.... May 1.. 3,500 4,520 | 4°12 4°74 
June.... aR 2,650 3,920 | 3°58 4-00 
uly... 2,560 3,590 | 3°28 3°78 
J 2,650 3,480 | 3°18 3°66 
962 1,500 | 1-37 1-53 
789 1,830 | 1-69 1-95 
1,280 2,040 | 1°86 2°08 
1,170 1,880 | 1-72 1:98 
739 2,599 | 2-37 32°33 


1 Partly estimated. 
Note—Daily discharg>s determined from rating curve, which is well defined between 1,200 and 15,009 second-feet . 


CHAPTER XVII 


Diagrams Showing the Distribution of Precipitation, Temperature 
and Run-off in British Columbia 


4 Bis following diagrams will readily serve to impart a general knowledge 

of the distribution of precipitation, temperature and run-off in British 
Columbia. A careful study of the diagrams, in conjunction with the topo- 
graphic descriptions previously given and a good map, will clearly indicate 
the geographical trend of the meteorological and hydrological phenomena 
throughout the province. It will be observed that the most extensive records 
are for the southern and more settled portions of the province.* A knowledge 
of the trend, as disclosed by the diagrams, will be of assistance in interpreting 
corresponding but less complete data for other districts. The following brief 
explanation of the plates will assist to an understanding of some of the chief 
characteristics of the phenomena under discussion. 


The diagrams t are arranged to show, primarily, the broad 
papeneetient diff betwee haracteristic precipitation, temperature 
of Diagrams ifferences between characte precipita vem 

and run-off phenomena of the Pacific littoral lying to the west 
of the summit of the Coast mountains and Cascade mountains, and the corres- 
ponding phenomena of the territory lying to the east of said ranges and 
embracing the interior plateau and the easterly mou ntainsystems. The Pacific 
littoral, or westerly division, has a marine climate, with heavy precipitation 
and tun-off and a moderate range of temperature ; the interior, or easterly 
division, has a continental climate, with much less precipitation, a greater 
range of temperature, and different run-off characteristics. In addition to 
this broad classification, records from selected stations are grouped to show the 
characteristic phenomena for various districts. Thus, for the precipitation 
and temperature diagrams, the grouping of stations is as follows : 

West and south of Coast Mountains East of Coast Mountains 


Fraser River Delta and Lower Interior, north of the Railway Belt 
Valley Dry Belt, south 

Mainland Pacific Coast Arrow and Kootenay Lakes district 

Vancouver Island, south and east Intermontane Valley, south 


Vancouver Island,west and north 


Selection of 


fa apie rar paid both to the geographic distribution of the stations and 

to the length and completeness of the records. Where a close 
comparison of the diagrams reveals some anomalies, reference to the de- 
tailed records will usually disclose the actual cause of the seeming dis- 


In selecting, from the tabular records, the precipitation and 
Precipitation and temperature data to be used for the diagrams, attention was 


* Consult map showing precipitation stations. 
+ Diagrams appear on pp. 493-502, following the text of this chapter. 


ee 


ancies. or example: sbnormal precipitation may be TecOrded 1Ov 
rtain month for one station, while, for another station, the record for the 
same month may be missing. No attempt has been made to interpolate for 
“missing records. For any month of the year, variations in mean monthly 
‘temperature over a period of years are small compared with variations recorded 
‘in amounts of monthly precipitation. For this reason, less temperature data 
and from fewer stations will suffice satisfactorily to show temperature con- 
‘ditions. Also, for records of equal length, variations of the recorded means 
‘from the true means will be less for temperature records than for precipitation 
records (see discussion in Chapter XVIII, Meteorological Data, which follows). 
Tn addition to other information, the diagrams summarize data from 78 precipi- 
tation stations, from 24 temperature stations and from 17 stream-flow stations. 


Plates A, B and C show the monthly distribution of precip- 
itation. Beneath the name of each station are given three 
sets of figures; the centre one is the elevation in feet of the 
‘station ; the right hand figure gives the mean annual total precipitation in 
‘inches, atl the group of figures on the left gives the period of the record, in 
- same manner as givenin the ‘List of Precipitation Stations’. For example, 

‘for Princeton, the elevation is 2,111 feet, the mean annual total precipitation 
is 13-41 inches, and the figures 16-39-5 show that the record is for 16 complete 
‘calendar years, and in addition, there are 39 complete months recorded in 
"5 incomplete years. Some of the outstanding characteristics revealed by the 
precipitation diagrams are as follows : 

The extremely small precipitation over the southern Dry Belt, Plate A, 

column 1, which extends also over the interior north of the Railway Belt, 

“Plate 1M Ciara 3, is clearly manifested. The relatively large proportion which 
falls in the summer months, May to August, will be noticed ; indeed, the average 
“rainfall i in July and August recorded at some stations in ine Dry Belt actually 
“exceeds the fall for the same months at some stations on the Coast and on 
Vancouver island. The least monthly precipitation in the Dry Belt and 
‘over the Interior generally occurs in March or April. The increase of pre- 
“cipitation with altitude is seen by comparing Hedley with Hedley-Nickel 
‘Plate Mine, Plate A, column 1. The similar amounts and monthly distri- 
| butions, of the mean precipitation for stations in the same vicinity at similar. 
elevation, and having records of similar length, is well illustrated by Enderby 
-and Salmon Arm, Plate A, column 1. The marked increase of precipitation 
on the western slopes of the Columbia mountain system * is apparent from the 
q first three stations of column 2 on Plate A. Increased precipitation moving 
fi tom west to east across the Interior plateau towards the slopes of the Columbia 
Mountain system, is shown by the diagrams for Chilcotin, Quesnel, Quesnel 
- orks and Barkerville, Plate A, column 3. The records for Pemberton Hatch- 
ery, which is situated among the Coast mountains, more closely resemble the 
Tecords for stations west of the Coast mountains (compare Powell River). 


{ irecipitation 
— 


* Respecting Columbia mountain system, see chapter IX, General Topography. 
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Precipitation records for stations in, and near, the Fraser River delta 
and lower valley, shown on Plate A, column 4, and Plate B, columns 1 and 2, 
clearly manifest the general similarity of the monthly distribution of the precip- 
itation throughout the district, with July and August as the dryest months and 
November the wettest. The increased precipitation in the vicinity of the 
mountains to the north, is revealed by the records for Coquitlam lake and 
Buntzen lake. 


The distribution of precipitation on the Coast is shown on Plate B, columns 
3and 4. The differences in total precipitation are understandable by careful 
consideration of the situations of the various stations in relation to the moun- 
tain systems. Bellakula lies a long way back from the general coast line, at 
the head of aninlet. Powell River is situated nearer the Pacific ocean, but ina 
region of lesser precipitation, extending over the area near St. George channel, 
lying between the Vancouver Island mountains and the Coast mountains. 
Swanson Bay, on the other hand, receives the full effect of the moisture-laden 
southwesterly breezes. On this portion of the coast, these breezes are un- 
obstructed in their passage until deflected upward—with consequent pre- 
cipitation—by the mountains near this station. For the stations farther 
north, it may be observed that the maximum monthly precipitation occurs in 
October instead of November, the dryer moaths being also earlier in the year, 
vwz., May, Juneand July. See Nass Harbour, Port Simpson, and Sitka. Sitka 
has the longest record on the coast, and the uniform fluctuation of the mean 
monthly precipitation is noteworthy (compare the long-period record for 
Victoria, Plate C, column 3), 


For precipitation conditions on Vancouver island, see Plate C. The most 
noticeable characteristics are, first, the heavier precipitation on the west coast 
and north, and, second, the low precipitation recorded in the summer months, 
especially July and August. The latter fact will explain the low run-off at 
the end of the summer on streams on the island not fed by glaciers (see below). 


On Plate D the variations in annual total precipitation are shown for a 
few long-term records at British Columbia stations. It may just be mentioned 
that the noticeable cycle of wet and dry years shown for Victoria is corroborated 
by U.S. Weather Bureau records for stations in the vicinity of the strait of 
Juan de Fuca and Puget sound. 


Tere ate Plate E shows the fluctuation of the mean monthly tempera- 
Diagrams tures throughout the year at selected stations. The four 

groups to the left are west, and those to the right are east 
of the Coast mountains. The difference between these two sets is most 
marked. With the single exception of Bellakula—which is situated far 
from the general coast line, at the head of a long inlet—no station on 
the Pacific littoral has, for any month of the year, an average mean. 
monthly temperature which falls below 32 degrees Fahr. The different 
form of the curve for Bellakula, indicating a higher summer temperature and 
a lower winter temperature, at the heads of the inlets, is also noticeable in the. 
case of Alberni, V.I. - As confirmatory of the lower winter temperature in such 
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situations, it may be mentioned that Gardner canal sometimes freezes over for 
a distance of 25 miles from its head.* 

The diagrams to the right show temperature conditions in the Interior. 

_ In some instances, the variations due to difference of latitude and elevation of 

the stations are discernible, although frequently an explanation of the dif- 

fererces, which are more marked than in the case of the coastal stations, must 

be sought elsewhere, as for example in the situations of the stations with respect 

to mountain ranges.f 


Seeelection of The run-off diagrams show, primarily, the broad differences 
 Stream-flow Data between conditions to the east and to the west of the Coast 
f Glin ams mountains and the Cascade mountains. It is only in recent 
"years that stream flow data have been systematically gathered in the west. 
| The majority of the longest records cover periods of less than10 years. Some of 
| the diagrams have necessarily been based upon run-off records of four years or 
even less. In most instances, there was little choice in the selection of 
records. For the shorter records, all data available have been utilized, but, for 
the longer term records, an even period of years has sometimes been selected. 
. The unit of comparison for run-off is that commonly employed, viz., cubic 
feet per second per square mile. 
| Plates F, G, H and the upper half of Plate I illustrate the 
monthly distribution of run-off. At the head of each diagram 
: are given, the name of the stream and the approximate situ- 
_ ation of the gauging station, the period for the records used in preparing the 
diagram, and the drainage area in square miles. { 


Mee wae oe 


Ss 


Run-off 
Diagrams 


For each month of the year there are three quantities repre- 
sented—expressed in second-feet per sq. mile—the highest 


\ Legend 


__._ -*See ‘Report on Winter Examination of Inlets, British Columbia,’ in Report on Surveys 
and Preliminary Opzrations on the Canadian Pacific Railwiy up to January, 1877, by Sandford 
- Fleming, Appendix J, pp. 177, et seg., Ottawa, 1877. 
} It was not considered advisable to draw on each diagram of Plate E records for more than 
three stations. Among the longer records availablein the respective districts, however, it may be 
mentioned that in diagram I, in the first column, the curve for Masset, Queen Charlotte islands, if 
drawn, would follow closely the curve for Rivers Inlet, but would be about 2 degrees lower through- 
out. In diagram II, the curve for Quatsino would lie between the curves for Clayoquot and Holberg. 
‘In diagram III, a curve for Cowichan would follow very closely the curve for Nanaimo. In 
‘diagram IV, a curve for Agassiz would follow the curve for Vancouver, except for November to 
_ January, when it would be somewhat lower. In the second column, the variations between 
_ curves for stations are somewhat greater, but it may be stated that, if drawn in diagram I, the 
e for Chilcotin-Big Creek would follow the form of that for Quesnel, but would be, through- 
Out, a few degrees lower. Similarly, the curve for Fort St. James would also lie between those 
for Quesnel and Atlin, averaging about 2 degrees warmer than Atlin in the summer months and 
being several degrees less cold in the winter season. In diagram II,a curve for Princeton would 
losely follow the curve for Nicola Lake, except in January and February, when the mean tem- 
Derature is lower ; also, a curve for Vernon would be very close, throughout, to the curve for 
elowna-Okanagan Mission. A curve for Hedley-Nickel Plate Mine, elevation 4,500 feet, would 
be lower throughout than the curves on this diagram, especially noticeable in May and June, 
possibly due to the later melting of the snow at higher elevations. In diagram III, a curve for 
"Rossland would closely follow the curve for Revelstoke. ’ f 
_ With respect to the drainage areas, it is recognized (see discussion on pages 210 and 310) 
‘that the estimates given in some cases, especially for the smaller watersheds, may be somewhat 
“imerror. It is believed, however, that in the stations utilized for the diagrams, the errors in 
estimates of drainage areas are not large enough to affect deductions based upon comparisons of 
grams: In any event, errors do not affect comparisons made within the compass of any one 
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mean monthly discharge recorded during the period of record, the mean of 
the monthly discharges recorded during the period of record, and the lowest 
mean monthly discharge recorded during the period of record (see legend on 
Plates F, G, and H). A scale of the actual discharge in second-feet is given 
for each diagram. 

In order to permit of direct comparison, the same scale has been main- 
tained for the various run-off diagrams. In making comparisons, however, 
it should be borne in mind that, without exception, the drainage areas for 
stations diagrammed east of the Coast mountains and the Cascades are larger 
than fcr those to the west ; moreover, for the more extensive watersheds, the 
culture is more widely diversified, varying from the glaciers and snowfields of 
the mountain ranges to the arid region of the dry belt. The dry belt, for certain 
periods of the year, is practically a non-contributing run-off area. The water- 
sheds of the coastal streams have not so marked a diversity of culture. For 
the smaller watersheds forming part of the larger interior drainage basins, we 
should expect to find greater ranges between high-water and low-water stages 
than are shown on Plate F. We should, however, still find the same general 
distribution of annual run-off throughout the different months of the year. 
Winter months would have a low run-off rate, because the precipitation is 
then largely stored in the snowfields and glaciers. The melting of these, in 
the spring and early summer, causes the characteristic spring freshet. The 
average date of peak flood depends largely upon the nature of the topography, 
chiefly upon the elevations within the watershed and the mean latitude of 
the drainage area. Generally speaking, the greater the proportion of area 
at high elevation and the further north the latitude, the later in the season 
will be the melting of the snowfields, and, consequently, the occurrence of 
the peak flood. It will be clear, therefore, that, for any drainage basin in 
British Columbia east of the Coast mountains, a run-off diagram will exhibit 
the same general characteristics as those shown on Plate F. 


For run-off characteristics of streams in the coastal belt, including Van 
couver island, see Plates G, Hand I. The chief features are, first, the a 
increase in the average yearly run-off per square mile, and second, the moré 
even distribution of run-off throughout the year. Where the drainage basir 
includes large areas of high mountains, some of the winter precipitation is 
stored as snow, which, later, contributes to the spring freshet. There is 
usually, another high-water period, corresponding to the time of autumn rains 
As arule, the greatest floods of the year occur in October or November, when é 
spell of warmer weather, combined with heavy rain, causes excessive melting 0 
the early snow on the higher levels. 

Respecting individual diagrams: On Plate F areshown two diagrams foi 
the Columbia river at The Dalles.* One is based on the full record of 3 
years and the other is for a period of 5 years ending 1915. This latter perioc 
corresponds more nearly to the period on which many of the other diagrams aré 
based. It will be observed that the mean monthly run-off for correspondin 
months is very similar, but, that the highest monthly means show mar 


KE 


* For comments respecting this station. see record in U. S. Stream-flow Data. Chanter XV] 


J increases, such as one would naturally expect lO be lanier yy aS 
records. , re 
j On the lower half of Plate I is shown the annual run-off depth in inches 
on drainage area for the Columbia river at The Dalles; in the first diagram the 
‘water year’ ending Sept. 30 is used and in the second the calendar year. The 
‘similarity in the diagrams is marked. Below these is one for the yearly var- 
iationinrun-off. It shows the maximum daily, highest monthly, yearly mean, 
lowest monthly and minimum daily discharges, each expressed in second-feet 
per square mile. 

In the diagram for the Columbia river at Castlegar (Plate F), the water- 
shed of which includes a large proportion of the western flanks of the more 
massive and higher portion of the Selkirk mountains, the shifting of the 

average peak of the run-off curve to a period later in the year than for the 
Columbia at The Dalles, or the Pend-d’Oreille at Metaline Falls, may be 
‘discerned, thus showing the influence of elevation on run-off. The influence 
of latitude is manifested in the diagram for the Fraser river at Hope. Here, 
a similar shifting of the peak is manifested, due to the more northerly position 
of the Fraser drainage basin as compared with that of the Columbia at The 
Dalles’ or the Pend-d’Oreille at Metaline Falls. 

In the diagrams on Plate G, those for the Coquihalla, Chilliwack and 
Skagit rivers may be said to represent the transition stage from the 
stream-flow characteristics of the interior to those of the coastal type of 
‘stream. The mean monthly discharges are still highest in the early summer 
months, due to the augmentation of the flow by the melting snows at the 
higher elevations, but the mean annual discharge per square mile is much 

greater, also the influence of the heavy autumn and winter precipitation is 
seen in higher run-off for corresponding months. 

The diagram for Stave river typically illustrates the conditions obtaining 
on glacial-fed coastal streams. If comparison be made between this diagram 

and the precipitation diagrams on Plate B, columns 1 and 2, it is apparent that 
much of the precipitation during January, February and March is stored as 
snow at the high elevations, and that, with the coming of the warmer months, 
this stored precipitation is released, thus augmenting the flow until late in the 
"summer. The low water occurs in August. Further north, on the coast, it is 
probable that the run-off is yet more evenly distributed throughout the year, 
because, due to the more northerly latitude, the summer flood would ‘peak’ 
later in the year, while at the same time the autumn rains start earlier (see 
Plate B, column 3). 
° Diagrams on Plates H and I illustrate the discharge characteristics of 
streams on Vancouver island. For these, particularly, it has been necessary 
- to utilize some short records. Those for Stamp, Cowichan and Little Qualicum 
rivers are each for a period of 3 years and 10 months ; for January and February 
but 3-year records are available; moreover, a reference to the stream-flow 
tables will show that, on each of the three streams, the mean discharge for 
February happened to be practically the same for 2 of the 3 years. Obviously, 
longer term records are here necessary. Notwithstanding the short records 
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employed, however, it is possible to perceive certain characteristics, and to 
note the influence of some modifying factors. The effect, for example, of the 


autumn and winter rains on run-off is seen on all the diagrams, and, with the q 


4 


' 
5 
’ 


exception of Campbell river, it appears that a much smaller proportion of the — 


winter precipitation is stored than in the case of the streams shown on 
Plate G for the mainland coast. Campbell river drains the most mountain- 


ous part of Vancouver island, and is fed by several glacial streams. Its— 


flow, therefore, is maintained until well on in the summer, the peak usually 
occurring in June. The three comparatively large lakes on this stream, in 


their natural state, exercise but little influence on the mean monthly flow ;. 


they do, however, have a marked effect on the extreme daily maximum and 
minimum flows. 


Special emphasis has been given previously in this report to 
the fact that it is necessary to possess more complete and 
extensive hydrometric data. This is especially so in British Columbia, owing 
to the diversified nature of its topography. Where information respecting 
meteorological and hydrometric data is specifically gathered, it becomes 
practicable to make intensive studies which will prove an insurance against 
some of the failures too frequently made in connection with the design of 
power developments. As an example of information of a comprehensive char- 
acter being gathered in connection with specific projects, one may consider 
the data for Lake Buntzen development, for Stave Falls development, and 


Conclusion 


for that proposed by the Couteau Power Co. at Shuswap falls. Some of the 


data for the latter project are shown on Plate tk 


PLATEA 


WATER-POWERS OF BRITISH COLUMBIA 


MONTHLY DISTRIBUTION OF PRECIPITATION 
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CHAPTER XVIII 


Meteorological Data 


ROBLEMS of hydrology, especially those relating to the conservation 
of water resources for municipal and domestic water supply, irrigation, 
power and other purposes, demand that estimates, as nearly accurate as 
possible, be obtainable of the water run-off available from any watershed 
that may be under consideration. Such supply originates in precipitation. 
As a basis for estimating this run-off, meteorological data, such as records of 
precipitation, temperature, etc., are second in importance only to actual meas- 
urements of stream flow. 
Precipitation may take the form of rain, snow, hail, dew or, in theory, fog. 
The amount of any form of precipitation is usually stated in terms of its equiv- 
alent depth of rainfall expressed in inches. In selecting a precipitation station 
special regard must be paid to the manner in which the snow falls in the pro- 
posed vicinity. Dry snow may be driven by the wind from the place where 
it first fell, thereby increasing the apparent precipitation in another locality. 
Thus, in hilly or mountainous regions, wind-swept slopes and ridges are often 
robbed of their legitimate quota of the annual snowfall, whereas sheltered 
slopes, gorges, valleys and cafions derive additions to their supply as received 
from direct precipitation. From the viewpoint of aerophysics, neither the 
depleted snowfall on the exposed ridges, nor the excessive fall reposing in the 
sheltered places, may represent the true precipitation for a particular region. 
On the other hand, such unequal distribution of snow may be the normal, yearly, 
recurrent phenomena for a given locality ; hence, from the climatological view- 
point, the snow on the ground, whether derived from direct fall or affected by 
drift, may be considered as the precipitation of the locality. The securing 
of true records of snowfall is less interfered with on extensive plains or in broad 
open valleys. 
In view of the foregoing it is clear that precipitation data—which includes 
.snowfall—cannot be satisfactorily studied without taking into account the 
extent to which snowfall precipitation records may be affected by the exposure 
and environment of the respective stations where records are secured. In 
most instances meteorological stations are situated in or near cities, towns or 
villages. Such communities, in a mountainous country like British Columbia, 
are usually situated in the valleys and along sheltered slopes ; hence, in general, 
observations made in these places will tend to show more snowfall than the 
true amount for the locality. In the case of many stations, however, such 
readings, even though excessive, may be more than counterbalanced by the 
e greater precipitation falling at higher altitudes. In practice, snowfall is 
| ‘ measured as actually found at a station, irrespective of its source. 
ae The causes of precipitation are varied and complex. In many cases they 


y are directly connected with great cyclonic disturbances, while in other in- 
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stances they result from more local circumstances and are largely influenced 
by the immediate topographic features. Mountains are one of the chief causes 
of unequal distribution. It is not uncommon to find precipitation occurring 
on one side of a valley, while the opposite slopes are receiving none, and, even 
in a territory with no very marked topographic features, local variations are 
frequently experienced. Such variations in records taken over long periods 
will probably be found largely to counterbalance each other. 


In order to lessen the effects which local variations may have 
Rae Records Upon the uses to which the data are applied, it is desirable 
to have a large number of properly distributed stations. The 
number for any district depends largely upon geographical and topograph- 
ical features. On the Great plains, where there are no marked differences of 
elevation, a relatively small number of widely separated stations may suffice, 
but in a mountainous country, like British Columbia, many stations, often in 
close proximity, are required. 

As a general rule, for any district where a complete set of meteorological 
observations from one station would give a true representation of meteorological 
phenomena apart from precipitation, measurements to furnish a record of equal 
value for the precipitation would be required at many more stations, say, thirty 
or more. 


Respecting the length of time required to secure a true mean precipitation — 


record, Sir Alexander R. Binney, in his discussion on ‘The Variation of Rain- 
fall’,* has stated that the mean derived from 35 years of good records will 
probably differ by 1-79 per cent from the true mean for a long period of years ; 
the 20-year mean will probably vary 3.27 per cent from the true mean ; the 
15-year mean, 4-77 per cent; the 10-year mean, 8-22 per cent; and the 5-year 
mean will probably differ by 14-93 per cent from the true mean. These results 
are based on data from 26 stations disttibuted over a large portion of the earth, 
with records of an average length of 53 years. 

. Mr. Alfred I. Henry, in his ‘Rainfall of the United States’, writes that 
the average variation of a 25-year mean is about 5 per cent, and of a 40-year 
mean about 3 per cent, from the true mean. 

In the investigation recently conducted by the International Joint Com- 
mission, the precipitation records for the Lake of the Woods watershed were 
subjected to careful analysis. In the report to the Commission by the con- 
sulting engineers, attention is drawn to the long-term records at Duluth, 
Minn., Winnipeg, Man., and Pembina, N.D., and it is stated that : 


“The mean precipitation at Duluth, from 1871 to 1913, is 29-42 inches, 
while the mean from 1885 to 1913 is 27-21 inches, a variation of the 29-year 
mean from the 43-year mean of 2-21 inches, or 7-5 per cent. The mean 
precipitation at Winnipeg, from 1873 to 1913, is 21-41 inches, while the mean 
from 1885 to 1913 is 20-17 inches, a variation of the 29-year mean from the 
41-year mean of 1-24 inches, or 5-9 per cent. The mean precipitation at 
Pembina, from 1872 to 1913, is 19-36 inches, while the mean from 1885 to 


* Proceedings of the Institute of Civil Engineers, Vol. 109, p. 131. 
+ Report of the Chief of the Weather Bureau, Washington, D.C., 1896-7, p. 317. 
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1913 is 18-87 inches, a variation of the 29-year mean from the 40-year mean of 
0-49 inches or 2-5 per cent.” * . 

East of the Coast mountains in British Columbia, the prevailing tempera- 
ture in the winter months is such that nearly all the precipitation falls as snow; 
and, in the province generally, there are extensive areas at high altitudes where 
most of the precipitation, at any time’of the year, is snowfall. Much of this 
melts during the spring, but, of that which falls at the higher altitudes, some 
remains till late in the summer. At still higher altitudes heavy winter snow- 
fall frequently furnishes a residue which may be carried over for one or more 
seasons, while on the summits of the highest ridges glaciers and perpetual 
snowfields constitute huge reservoirs, the melting of which materially aug- 
ments the run-off during the summer months. 

The amount of run-off derivable from snow storage is of special importance 
in British Columbia. It augments the water available for irrigation, power 
and other purposes ; and it is highly desirable that the fullest possible data 
respecting rainfall, snowfall, snow storage, temperature, evaporation,{ etc., 
be collected. 

The following are a few of the principal factors involved in the collection 
and interpretation of meteorological data : 


The measurement of rainfall is not a difficult matter. The 
usual form of rain-gauge is, when properly installed in a favour- 
able situation, quite satisfactory. 

The gauge supplied by the Canadian Meteorological Service is illustrated 
on Plate 35. The rain enters the small receiver D, through the small tube 
projecting from the funnel of upper part E. Usually once a day, in the morn- 
ing, part E is removed, and the contents of D, if any, are transferred to the 
measuring glass F. As the mouth has an area of 10 square inches, the volume 
in cubic inches of water collected, divided by ten, equals the rainfall in inches. 
An advantage of using this gauge is that, should the measuring glass be lost 
or broken, any means of determining the volume in cubic inches will measure 
the rainfall. 

The large receiver C collects any overflow from D, which holds about 13-5 
cubic inches, equivalent to 1-35 inches of rainfall. It also divides the rain- 


Rainfall Records 


* Report to International Joint Commission Relating to Official Reference re Lake of the Woods 
Levels, 1915, by Arthur V. White and Adolph F. Meyer, p. 61; see Ibid, pp. 58-82. 

t Respecting evaporation and cognate data, see United States Weather Bureau, Instrument 
Division, publications, Washington, D.C.: Instructions for the Installation and Operation of 
Class A Evaporation Stations, by B. C. Kadel, Circular L, 1915, illus. ; also Instructions for Oper- 
ating the Hydrograph and Tabulating Records Therefrom, by C. F. Marvin, Appendix to Circular A, 
1911; also Instructions for the Installation and Maintenance of Wind Measuring and Recording 
Apparatus, Circular D, 1914, illus.; Barometers and the Measurement of Atmospheric Pressure, 

y C. F. Marvin, Circular F, 1912, illus.; Instructions for the Care and Management of Electrical 
Sunshine Recorders, Circular G, 1914, illus.; see also ‘The Winds of the United States and Their 
Economic Uses,’ by P. C. Day, in Year Book of Department of Agriculture, 1911, pp. 337-350. 
Consult further, ‘Description of Evaporation Station maintained by Dominion Water Power 
Branch on Lake of the Woods at Kenora, Ontario,’ Water Resources Paper No.3, pp. 57 et seq.; 


’ also‘Computing Run-off from Rainfall and other Physical Data,’ by A. F. Meyer, in Proceedings of 


the American Society of Civil Engineers, March, 1915 ; also ‘Evaporation Records,’ published in 
Report of Consulting Engineers, International Joint Commission, Lake of the Woods Investigation, 
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large receiver C holds the equivalent of 5 inches of rainfall. 

The United States Weather Bureau standard gauge is 8 inches in diameter, 
and has an inner copper receptacle twenty inches high with a cross section 
one-tenth that of the mouth of the rain-gauge. The depth of water in the 
inner receptacle is ten times the rainfall, and is measured with a stick graduated 
to read the actual rainfall to hundredths of an inch. 

Next to the selection of the observing station is the problem of so exposing 
the gauge that it will collect a truly representative sample of the rainfall. 
Where possible, the selected position should be in some open space, unob- 
structed by large trees or buildings. Low bushes, fences or walls in the vicinity 
of the gauge are beneficial, but must be situated from the gauge a distance 
of not less than their height. 

Wind is the chief cause of inaccuracy in records. Its effects must be 
guarded against by providing some form of wind shield. It has been demon- 
strated that the quantity of rainfall in unprotected gauges is always deficient, 
and large variations may occur where gauges are exposed to marked wind 
action. The United States Weather Bureau bulletin on the Measurement of 
Precipitation states that : 

“Within a few yards of each other two gauges may show a difference of 
20 per cent in the rainfall in a heavy rain storm. The stronger the wind, the 
greater the difference is apt to be. In a high location, eddies of wind pro- 
duced by walls of buildings divert rain that would otherwise fall in the gauge. 
A gauge near the edge of the roof, on the windward side of a building, shows less 
rainfall than one in the centre of the roof. The vertical ascending current 
along the side of the wall extends slightly above the level of the roof, and part 
of the rain is carried away from the gauge. In the centre of a large, flat roof, 
at least 60 feet square, the rainfall collected by a gauge does not differ mater- 
ially from that collected at the level of the ground. A gauge on a plane with a 
tight board fence 3 feet high around it at a distance of 3 feet will collect 6 per 
cent more rain than if there were nofence. These differences are due entirely to 
wind currents.” 

One of the most satisfactory forms of wind-shield is that used by Nipher, 
who, in 1878, demonstrated that an ordinary rain-gauge would collect almost 
or quite the true catch of rainfall if surrounded by a trumpet-shaped sheet of 
metal, terminated in an annular rim of copper wire-gauze, 20 gauge, mesh 
8 wires to the inch, to prevent in-splashing. This device so far minimized 
the wind effect that one of these gauges, 118 feet above the ground, collected 
the same amount of rainfall as a shielded gauge on the ground. 

Satisfactory results have been obtained by the use of some form of wind- 
break around the top of the gauge. This should be placed about 8 to 12 inches 
away from the gauge and its top edge should be a few inches higher than the 
rim of the gauge, say, at an angular elevation of 20 to 30 degrees above it. 


It is less easy to measure snowfall than rainfall. The chief 
reason is the difficulty, due to wind effects, experienced in 
collecting a representative sample of a fall of snow. In Canada and the United 
States, therefore, it is the usual practice to require observers to measure the 
snow upon the ground. 


Snowfall Records 
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Careful measurement by experienced observers of the depth in favourable 
situations is probably the most satisfactory method of determining the snow- 
fall, and the results of such measurements constitute the criterion for com- 
paring the accuracy of special snow collecting apparatus. Unfortunately, 
suitable places are not always found close to the observing station, yet, even 
on windy days, beds of snow of uniform depth may be found in sheltered spots, 
for example, in small clearings in woods. The depth recorded should pre- 
ferably be the mean of measurements taken at several selected spots where 
experienced judgment indicates that a normal and representative depth is to 
be found. 

A simple device sometimes employed to facilitate the measurement of 
newly-fallen snow is the ‘snow-mat.’* This mat, made of white duck, serves 
as a base for the first fall or, when placed on the surface of snow already fallen, 
serves as a dividing plane for the next fall. 


There are many cases when ground measurements fail to represent accur- 
ately the fall of snow ; for example, when snow and rain are mixed or alternate, 
when melting takes place, or when the fall is very light. It is desirable, there- 
fore, to employ some form of collector which can be relied upon to secure re- 
presentative samples even under unfavourable and widely variant conditions. 
Various devices have been employed to reduce the great disturbances due to 
wind, but without full success. M. Billwiller’s observations, as reported in 
Meteorological Zeitschrift, May, 1910, are of interest. On account of high 
winds on the Gotthard in the Alps, satisfactory rainfall and snowfall measure- 
ments had not been secured. He employed a shielded gauge, resembling some- 
what the Nipher design. In light winds, the catch of snow was fifty per cent 
greater than that caught in the ordinary gauge and, with high winds, about 
100 per cent greater. That is, the shielded gauge collected twice as much 
snow as an ordinary unshielded gauge. 

No single design of collector is uniformly applicable for all conditions. 
The U.S. Weather Bureau has conducted experiments to determine the best 
form of snow-gatge ft and has also sought to devise some form of seasonal gauge, 
for use in out-of-the-way places, and which would only be visited by an observer 
at infrequent intervals, perhaps only at the beginning and end of the winter. 

A snowfall-gauge must be elevated some distance above the ground, in 
order to escape surface drifting and to be above the accumulated depth of 


* This simple device consists of a piece of white duck, about twenty-eight inches square, 
with small, triangular pockets at each corner to receive diagonal slats of wood, which maintain 
the mat taut and flat. Short pegs projecting downward from the slats prevent displacement 
by the wind, and the possible loss of the mat in a storm may be guarded against by attaching to 


it a stout cord fastened to a stake a few yards distant. When snow is on the ground, the mat 


is simply laid on the snow surface ; its lightness permits the soft snow to support it practically 
even with the surface of the former fall ; its colour being white tends to lessen the chance of a 
partial melting. In ascertaining the amount of the fall, a small area is cleared and the depth 
measured. 

+For further description of meteorological apparatus, including snow-gauges, consult 
publications mentioned in footnotes to this chapter. The U. S. Weather Bureau has conducted in- 
teresting experiments relating to meteorological data in Washington, Idaho and Montana. The 
northern portions of these states border southern British Columbia and, having characteristics 
of topography in common, records and experiments on either side of the boundary are of value 
to each country. 
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snow. This elevation, which, in some cases, may amount to twenty or thirty 
feet,* increases the liability to inaccuracies due to wind effects and makes it 
essential to provide a wind-shield. 

The collection of snowfall is not infrequently accomplished by using the 
lower portion of the standard rain-gauge. It is customary, where a special 
gauge of this type is installed for snow collection, to employ one of larger di- 
ameter than is used for rain. Where there is no wind and the snow is saturated, 
or alternates with rain, this is a fairly satisfactory method. Where there is 
wind, even in these gauges some form of shield must be employed. 

Special snowfall-gauges, or collectors, are usually supported on an elevated 
structure fitted with a suitable permanent wind-shield. The shielded rain 
and snow gauge designed by C. F. Marvin, Chief of the U. S. Weather Bureau, 
admits of considerable latitude in construction and details of design. It 
has a Nipher trumpet-shaped wind-shield, whose extreme diameter may be 
not less than three and not more than four times the diameter of the re- 
ceiver. The mouth of the receiver should be at a slightly lower elevation 
than the extreme edge of the Nipher shield, so that the edge of the shield if 
it could be viewed from the edge of the receiver, would have an angular 
elevation of possibly 5 to 10 degrees. As the receiver is 40 inches deep by 
10°85 inches inside diameter, its capacity is adequate to contain any snowfall 
likely to occur at most stations between regular hours of observation. The. 
size may, of course, be increased where special conditions so require. The 
following description of the wind-shields employed is taken from the 
instructions on the measurement of precipitation issued by the United States 
Weather Bureau : 


“A double arrangement of wind-shields surrounds the mouth of the gauge. 
On the outside is a large Nipher trumpet-shaped shield of galvanized 
sheet iron arranged in octagonal form to simplify construction, and to reduce 
cost. Inside the trumpet shield is a fence-shield, consisting of four sheets of 
iron, 12 inches wide, spanning the space between the corner posts. The 
upper edges of the [inner] shields stand above the rim of the gauge by from 
twenty to thirty degrees angular measure. 

‘At the top the collector is centred and secured in place by a guard ring 
carried on the supports. At the bottom the can rests upon a central support, 
which can be raised and lowered for placing and removing the collector.”’ 


In measuring snowfall the collector, with its contents, is weighed on a 
oalance adjusted to read zero when the collector is empty. The scale is grad- 
uated to give the rainfall equivalent, in hundredths of an inch, of any collected 
precipitation. Where not practicable to adjust the balance to read zero with 
the empty collector, due allowance must be made.f (See plate 36 for diagram 
of shielded snow-gauge.) 


* Consult ‘The Region of Greatest Snowfall in the United States,’in Monthly Weather Review, 
May, 1915, 43, pp. 217-221, Washington, D.C. 

} Other apparatus, including a design for a shielded seasonal snow-gauge, are illustrated 
and discussed in Measurement of Precipitation, by C. F. Marvin, Circular E, Instrument Division, 
Washington, D.C., 1913. See also in United States Monthly Weather Review, May, 1915, 43, 
pp. 217-221, article by Andrew H. Palmer, ‘The Region of Greatest Snowfall in the United States.’ 
Figure 11 shows a Marvin sheltered gauge in operation at Blue Cafion, Cal.; also, note references 
to experimental researches of Mr. B. C. Kadel ; also comment, page 218, respecting accumula- 
tion of snow on shielded gauge in manner to affect recorded ‘catch,’ 
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Rainfall When the depth of snowfall has been measured, or a repre- 
Equivalent sentative sample secured, it becomes necessary to ascertain its 


of Snowfall equivalent depth in rainfall. 


When the snow is collected in the usual rain-gauge, it may be melted 
either by putting it in a warm place, or, better, by adding a known volume 
of warm water. The liquid is then measured in the usual way. 

In Canada and in the United States, ten inches of snow is usually con- 
sidered as equivalent to one inch of rain. While convenient, this method does 
not yield precise results, on account of the varying density of the snow. 


Some experiments carried out by Mr. A. J. Connor, of the Canadian 
Meteorological Service, Toronto, show that the amount of snow required to 
give one inch of water varied between 6 and 16 inches. No definite relation 
was found between the density of the snow and the surface conditions of tem- 
perature, pressure, etc. Doubtless, the results from such experiments will 
vary somewhat in different localities; and the snow which falls on the Pacific 
coast will be found to be, on an average, heavier and more saturated than that 
in the interior. 

These conclusions are substantiated by the observations of the section 
directors of the U.S. Weather Bureau, in Washington, Idaho and Montana, 
which show that the water equivalent of snow may vary from 1to8to 1 to 18. 

The Washington director states: ‘‘Very moist snow, although freshly 
fallen, may have a water equivalent of 1 to 8, whereas very dry snow may have 
the equivalent of only 1 to 18.’ He considers that the ratio of 1 to 10 for 


‘ordinary dry snow, freshly fallen, is too high ; that, as an average, it yields 


results approximately correct and, although it gives, in some instances, too 
great a water value, it may serve to compensate for the deficient catch that is 
necessarily due to defects of gauge construction, exposure, wind eddies, etc. 

The director for Idaho states that, though using the common co-efficient 
of 10, nevertheless ‘‘In actual experience, however, we have found it to range 
all the way from less than one-half this amount to an amount somewhat greater. 
The average will probably be not far from 0-08 of an inch of water for an inch 
of snow.” 

The director for Montana states that ‘‘The experience at this station is 
that the relation between snow depth and water equivalent is about 15 to 1. 
It is thought, however, this varies here in the mountains even more than in 
a humid climate, and for that reason we endeavour to get, as far as possible, 
the actual result from melting the snow catch and measuring as water.” 

The general conclusions, based on numerous experiments, indicate that 
the variations range from one inch of water for six or seven inches of heavy 
snow, to one inch for fifteen or twenty inches of lighter snow, and 


occasionally for even thirty inches of very light snow. 


Obviously, the same weight cannot be given to precipitation records 


which include snowfall reduced to a rainfall equivalent on the standard ratio 


of 10 to 1, as can be given to records from stations where a given quantity of 
snow depth has been collected and the water equivalent actually found, or 
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where the density condition of the snowfalls is taken into account. In studies 
where precipitation records are involved, and where the records from some 
stations are being weighted with respect to others, special consideration must 
be given to the snowfall records. 


A more definite method of finding the rainfall equivalent of a fall of snow, 
is to obtain a representative sample of the snow, say, by cutting out a section 
with a cylinder of the same area as the rain-gauge, and melting it. The rain- 
gauge and the cylinder having the same area, the melted snow, when trans- 
ferred to the graduated tube used for measuring the rainfall, would show the 
correct water equivalent. 

Another method and, where the apparatus is available, one of the simplest, 
is to cut out a sample section with a cylinder as above described and weigh it. 
The balance may be graduated to read the rainfall equivalent. In measuring 
snow by this method the snow-mat, previously described, greatly facilitates 
obtaining a representative sample. In taking the sample, the cylinder would 
be pressed vertically down through the snow to the snow-mat, the sample of 
snow thus obtained being lifted up and transferred to the balance. 


To determine the density and water equivalent of snow accumulated on 
the ground, where the depths are not excessive, one of the best and simplest 
contrivances is that devised by Mr. B. C. Kadel, of the U.S. Weather Bureau, 
This apparatus is described in the U. S. Monthly Weather Review for May, 
1915, as follows: ‘‘For the purpose of obtaining samples of snow, tubes of 
No. 16 gauge galvanized iron, with aninside diameter of 5.94 inches, which 
gives the relation 1 pound of snow equals 1 inch of water, were used. Each tube 


consists of a 2-foot section and a 3-foot section, with a notched collar attached a 


to the 2-foot section in such fashion that both tubes may be joined together. .— 
When a sample is desired, the tube is set down rather forcibly into the snow, -— 
so that the lower end rests on the ground. A specially designed auger is then 
screwed down through the imprisoned snow to the bottom, when a pin that 
passes through a hole in the auger handle rests on the top rim ofthetube. The 
whole is then withdrawn by lifting the tube, the weight of the auger and the 
snow sample being supported by the cross pin. The snow is then emptied into — 
a pail and weighed on a spring balance.’ With this apparatus it is possible 
to secure an unbroken sample of the snowfall, even when the snow is loose 
and granular in structure. 


We have drawn attention to the marked influence exerted by 
snow storage upon run-off. It is desirable, especially for 
irrigation purposes, to possess data upon which some estimate of the probable 
tun-off, for even a few months in advance of its occurrence, may be based. 
On many of the smaller streams the total available run-off is utilized for irri- 
gation every year ; consequently, to the irrigation farmer situated on such 
streams, the question of how much water he will have in any season is a very 
pertinent one. If the supply be plentiful, he may place a larger acreage 


Snow Surveys 


under cultivation, or plant crops requiring more water, iI delicient, he must" 
modify his plans accordingly. 


An accurate knowledge of snow storage may not be of the same importance 

to water-power developments, yet, in particular instances, it may be of prime 

bearing. Speaking generally, such knowledge is of undoubted value. Where 

run-off data cover only a short period, a knowledge of snow storage conditions 

will assist in indicating whether the run-off observed in a given season is normal, 
is high or is low. 


For the most part it is impracticable to determine the winter snowfall 
on the higher portions of mountainous watersheds. Such areas are difficult 
of access, repeated journeys thereto are costly, few people live in the mountains 

_in winter, and the apparatus for automatically measuring snowfall is perhaps 
not sufficiently perfected to encourage its installation. Even were there data 
available, as gathered by such apparatus, they would not necessarily enable 
computations to be made to determine accurately the water supply that might 
be counted upon for the ensuing summer, because, for example, even in winter 
the stored supply may be depleted by thaws. 


The best way to determine the amount of snow that may augment the 
summer flow is to make a ‘snow survey’, that is, to measure the snow layer 
which remains on the ground just before general melting begins. The snow 
‘will be found in patches of varying depths and areas. The snow-covered areas 
are mapped, the depths measured, the volume computed, and, after ascer- 
taining the respective densities, the water equivalent of the stored snow is 
estimated. Part of the snowfall of one winter may be catried forward to the 
following or succeeding years. Where this takes place, it would be necessary 
to make a survey at the beginning of the winter, that the residuum carried for- 
watd might be taken into account. Where glaciers exist, information respect- 
ing them should also be secured. 


From the exposure and nature of qiif seeroverned chiefly by the topo- 
graphy—some idea may be formed of the probable characteristics of the melt- 
ing. Snowfields and glaciers with southern exposure may augment stream- 
flow in the winter, while those with a northern exposure will melt less readily 
and, thus, assist to keep up the run-off during summer months. As more 
stream-flow records become available, the effect on run-off of contributions 
from the melting snowfields will become better known. Manifestly the run-off 
from snow storage, and its seasonal distribution, are intimately connected with 
temperature. The whole subject is an interesting one and opens up a field for 

- extensive and profitable research. | 


A paper on ‘The Value of Snow Surveys as Related to Irrigation Projects,’ 
by Mr. Alfred Thiesson, illustrates the character of the information made 
available as a result of snow surveys. It describes a survey on a watershed 
of about 6,880 acres, of which about 4,000 acres were under snow. About 2,000 
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measured with specially designed apparatus at 277 carefully selected repre-. 
sentative places. This was an average of one density measure- — 
ment for every fourteen acres. The survey shows that the 
average of the 277 depth measurements was 36 inches, and 
the average water equivalent was 11-5 inches, or 32 per cent a 
making 3,833 acre-feet of water, or the equivalent of fourteen inches 7 
over all the ground irrigated under the stream.* 


Where the results obtainable would seem to warrant them, — 
seasonal snow-gauges might be installed. Where, however, it is 
desirable to make frequent measurements of the accumulating 4 
snow on the ground, snow-stakes should be used. The accom- i 
panying illustration shows the snow-stake recommended by the } 
U.S. Weather Bureau. It is 134 inches square, with a standard — 
length of 90 inches. The stake, which is painted white, is 
securely bolted to galvanized angle steel which has first been 
firmly driven into the ground. To it is attached an enamelled 
iron scale, graduated in inches, with figures opposite every | 
ten-inch interval; when suitably located, the scale may be 
read at a considerable distance with a telescope or field- 
glasses. In reading due allowance is made for any slight — 
irregularities in the snow surface in the immediate vicinity of 1 
the_gauge. 


Where observations are to be made respecting snowfall, » 
officials of the Dominion and Provincial Forest Services could 
render great assistance. f 


£ Sagat Recognizing the importance of meteorologi- | 
< Precipitation S =) 


os and Temperature cal data in relation to water-powers, this — 
LZ, Records : ; 
ee report contains summaries of all known — 


'y. available precipitation data for British Columbia and 
--+ temperature records for many representative stations. 


*Consult ‘The Value of Snow Surveys as related to Irrigation Projects,’ — 
by Alfred H. Thiesson, Section Director, U. S. Weather Bureau, in Year Book q 
of Department of Agriculture, Washington, D.C., 1911, pp. 391-396, illus.; also 
Measuring the Snow in Maple Creek Cation, Utah, by Alfred H. Thiesson and 
J. Cecil Alter (Weather Bureau) ; also Instructions for Installing Snow-stakes or ; 
Scales for Measuring Depths of Snow on the Ground, being Appendix, Circular 
E, Instrument Division, U. S. Weather Bureau, Washington, D.C., 1913. See 
also ‘The Catchment of Snowfall by Means of Large Snow Bins and Towers,’ by 
Prof. Frank H. Bigelow, in Monthly Weather Review, Vol. 38, No. 6, June, 1910. — 
The use of bins of the type illustrated in Mr. Bigelow’s paper, it is stated, is 
being discontinued. 

}See ‘The Importance of Mountain Climate in the West—The Weather — 
Bureau_and the Forest Service in Co-operation,’ by E. R. Hodson, Assistant, U.S. 
Forest Service, in U. S. Monthly Weather Review, 1909, Vol. 37, pp. 949-950. 
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| ''The Dominion Meteorological Service,* Toronto, maintains a number 
_ of stations in British Columbia. The Stations are’ classified as follows : 


‘A. Chief stations, where all ordinary observations are taken, day 
--and night, at equal intervals of time, not exceeding four hours. 

I. Telegraph Reporting Stations, where all ordinary observations 

are taken three times daily at the same absolute time, namely, 8 A.M., 
-2P.M., and 8 P.M., 75th meridian time, and the first and last are reported 
’ by telegraph as soon as taken, to the central office at Toronto. 

I. Ordinary Stations of the First Class, where all the ordinary obser- 
‘vations are taken three times daily at certain local times. 

II. Ordinary Stations of the Second Class, where regular observations 
of temperature, extremes of temperature, the direction and velocity of the 
wind, and the state of the weather, are taken two or three times daily at 
regular local times, the rainfall and snowfall also being measured. 

III. Ordinary Stations of the Third Class, where records are kept 

of the fall of rain and snow, and the general state of the weather. 


In British Columbia, the only chief station is at Victoria. There are 
telegraph reporting stations at Atlin, Barkerville, Kamloops, Prince Rupert 
and Vancouver. There are also first-class stations at Entrance Island, Tri- 
angle Island and Nanaimo. The majority of the remaining stations rank as 
second-class. The class of each Dominion station is indicated in the tabular 
lists, et ae 

The British Columbia Water Rights Branch has recently established a 
Meteorological Section.f It has provided many new stations, and the number 
is being further increased. There are also several private companies, e.g., 
the British Columbia Electric Railway Co., Campbell River Power Co., West- 


*The following are publications of the Meteorological Service (Head Office, Toronto) : 
Rain and Snowfall of Canada to end of 1902, Ottawa, 1906, with charts ; The Monthly and Annual 
Rain and Snowfall of Canada from 1903 to r913, Ottawa, 1915 ; The Temperature and Precipitation 
of British Columbia, by A. J. Connor, Ottawa, 1915. (This includes records of monthly, seasonal 
and annual means and extremes of temperature and precipitation from certain selected stations.) 
The foregoing give summaries of the data. For fuller details see : Annual Reports of Meteoro- 
logical Service of Canada. The last Annual Report issued was for the year 1915, published early 

in 1917; consult also Monthly Weather Review, which gives tables of ‘Pressure, Temperature, 
Wind, and Precipitation of Stations in the Dominion of Canada,’ The former practice was 
to publish the records in the Monthly Weather Review as soon as they could be assembled after 
‘the receipt from the various stations ; subsequently, the records were again checked before 
‘being published in the Annual Report. Since the end of 1915, the publication of the Monthly 
‘Weather Review and the Annual Report has been discontinued, and has been superseded iby! the 
‘publication of the Monthly Record of Meteorological Observations. This publication inciudes the data 
‘formerly given in the two earlier publications and, when bound with a small Supplement, issued 
annually, takes the place of the former annual reports. Bound volumes are not, however, issued _ 
‘by the Meteorological Service. ee, also, Instructions for Recording Rain, Snow, Weather 
Temperature and Miscellaneous Phenomena, issued by the Meteorological Service, Canada, Ottawa, 
11893 ; consult also The Observer’s Hand Book, approved for the use of Meteorological Observers 
‘by the Meteorological Office, the Royal Meteorological Society, the Scottish Meteorologial 
Society and the British Rainfall Organization, published (annually) London, England. 

} Regarding publications by the Province of British Columbia, see leaflet, Instructions for 
“Measuring and Recording Rain and Snow, issued by Water Rights Branch, Victoria ; also bulletin, 
‘The Climate of British Columbia, being tables of rainfall, snowfall and temperature, altitude of 
‘places, lakes and mountains, issued by the Bureau of Provincial Information, Victoria, B.C., 
last issued bulletin, No. 27, Victoria, 1914 ; also ‘Report on Meteorological Work,’ contained in 


‘Annual Reporis of Minister of Lands, Victoria, B.C. 


§14 COMMISSION OF CONSERVATION 


ern Canada Power Co., Powell River Co., and others, which, with commendable 
foresight, have been recording meteorological phenomena. a 

Inthe United States, the Weather Bureau,* Dept. of Agriculture, Washing- ‘ 
ton, D.C., has for many years, maintained stations which, owing to their com- ~ 
parative proximity to British Columbia, and to their being situated in areas 
of similar topography, are of special interest. Records of a number of stations 
in Washington, Idaho, Montana and Alaska have been compiled from the — 
publications of the Weather Bureau and are summarized below. In addition, 
summaries of records from some adjacent stations in Alberta and Yukon have 
been included. 

Every possible care has been exercised to make these assembled records 
reliable. They have been thoroughly checked and, where any inconsistency 
was apparent, the records for stations maintained by the Dominion Govern- 
ment were checked, either with the original abstract books or with the original 
sheets as turned in by the observers. The provincial records were supplied 
and checked by the courtesy of the Provincial Water Rights Branch. 

Our thanks are due to the chief and to the section directors of the U.S. _ 
Weather Bureau, for their kind assistance in providing data and, also, in some — 
instances, for furnishing advance copies. 


The Meteorological Service of Canada is ready to furnish 
apparatus for the establishment of precipitation stations, free 
of charge, to any person suitably situated, who will voluntarily 
attend to making and transmitting the observations. Naturally, the service® 
does not wish to establish stations which would probably be discontinued, nor 
where there would be the possibility of the records being indifferently taken or 
transmitted, once the novelty had worn away. ‘The accuracy of the records © 
is very greatly dependent upon the faithfulness and intelligence of the observer. 

To those observers who desire to extend the scope of their observations 
thermometers recording maxima and minima readings, may also be supplied. 
These temperature readings should be takenregularly, though continuity is” 
not quite so fundamentally important as in the case of precipitation records. 

Any person resident in British Columbia—especially in the less settled por- 
tions where no records have hitherto been taken—who is willing to devote a few 
minutes daily to this service, will, by so doing, be compiling records of great 
value. 


Assistance to 
Observers 


* For publications containing meteorological records of U. S. Weather Bureau, Washington, 
D.C., consult Annual Reports of the Chief of the Weather Bureau, Washington, D.C.; also Sum- 
mary of the Climatological Data for the United States by Sections. This consists of 106 sections 
published from 1908-1912. The territorial sections adjacent to British Columbia are Western 
Washington, Section 19; Eastern Washington, Section 20; Northern Idaho, Section 21; and, ~ 
Western Montana, Section 28. For supplementary records consult the Annual Summaries, as 
published by the various chiefs of sections of the Climatological Service of the Weather Bureau. 
These give the data by states. See also Monthly Weather Reviews, which not only set forth the © 
current data in digest form, but include monographs dealing with matters of special climatological 
interest ; also Measurement of Precipitation : Instructions on the Measurement and Registration — 
of Precipitation by means of the Standard Instruments of the Weather Bureau, being Circular E, 
Instrument Division, Washington, 1913, with appendices (issued separately) ; How to Measure 
Rainfall on the Farm, and Instructions for use of Marvin Float Rain-Gauge. Consult U.S. Weather ° 
Bureau publications : Instructions for Co-operative Observers, Circulars B and C, Instrument — 
Division, Wash., D.C., 1915 ; and Instructions for Obtaining and Tabulating Records from Re- 
cording Instruments, Circular A, Instrument Division, Washington, D.C., 1913. 


METEOROLOGICAL DATA—INTRODUCTION $15 


Tabulated Data 


The following tabular data are here presented : 


1—Stations in British Columbia for which Precipitation Records are available. 


_ 2—Stations in Alberta and Yukon for which Precipitation Records are here 
presented. 
Note to 1 and 2-—Those interested in hydrological considerations will 
find these two lists of great assistance. They will facilitate the select- 
ing of groups of stations having corresponding characteristics, such 
as similar elevations, lengths of records, mean annual precipitation, etc., 
or they will facilitate, when used in conjunction with the precipitation 
map, the selection of stations in specific localities or on individual water- 
. sheds. The station numbers on the list correspond, respectively, to 
} those of the records and of the Precipitation map. 


3—Precipitation Records for Stations in British Columbia. 


4—Precipitation Records for Selected Stations in Alberta and Yukon. 
Note to 3 and 4—Consideration of space has made it impossible to 
tabulate in detail the snowfall records. For the longer term records 
monthly and annual means, also maximum snowfall recorded in any one 
month, are given. For the short records the snowfall recorded is given 
by months. 


S—Selected Precipitation Stations in United States on International Water- 
sheds or Adjacent to British Columbia. 


6—Monthly and Annual Mean Precipitation at Selected Stations in the 
United States on International Watersheds or Adjacent to British 
Columbia. 
Note to 5 and 6—It was intended in this Report to present complete 
records for selected stations in the United States similar to the data sup- 
plied for British Columbia stations. Thus, mean monthly and annual 
total precipitation records for stations 300 to 370 had been assembled, 
while, as supplementary thereto, only summaries of data for stations 
371 to 385 * were being included, because, from the viewpoint of their 
relationship to watersheds of international bearing, these records are of 
lesser importance. Many of the records 300 to 370 were lengthy, and 
| it was subsequently found that consideration of space required that only 
summaries be given of the mean monthly and annual precipitation for 
all the stations 300 to 385. 


-7—Temperature Records for Selected Stations in British Columbia. 
Note—The stations for which temperature records have been selected 
for presentation here, are indicated in items 1 and 2 above by the letter 

T. Although the periods of records for precipitation and temperature 

are not always identical, nevertheless, a comparison of the records will 

show that the periods for the various temperature records generally do 
correspond to those of the respective precipitation records. 


~8—Monthly and Annual Mean Temperatures at Selected Stations in the 
| States of Montana, Idaho and Washington. 


* These, conforming | to the numerical sequence on the map, are below presented under 
: heading ‘ Supplementary. ’ 
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STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 


Averag' 
No. Com-| Scattered | ghnual 
on Station Lat. | Long. | Elev.* Limiting dates plete record total’ |Author- 
map N. WwW. years |_| precipi-| ity f 
Mths.| Yrs. | tation 
Oa sae 4 feet a b c inches 
1 |Abbotstord (D)**.0..... 49-— 3 |122-17 89 |Jan. 1889-Aug. 1904) 15 8 1 60°15 | D-II. 
2 PALASSIZ sa Lae tisiscess oie etese 49-14 |121-46 52 |Oct. 1889-Dec. 1915} 25 14 2 64:67 | D-II. . 
eo AICAIVILT Ry tyes fore eitce etetere Short |record |for 2 mlonths only in 1912. 
4 |Alberni(Beaver Creek P.O.) (T)|49—20 |124—-55 300 |Apr. 1894—-Dec. 1915] 19 20 2 68:79 | D-II 
5 |Alberni (Beaver Creek) . ..|49-20 |124-53 | ...... Jan. 1895-Dec. 1899 5 (a) 0 70°45 | D-II 
6 |Alberni (Stamp Falls) .../49-18 |124-52 | ..... Jan. 1914-Apr. 1914] 0 4 nia eee 5 D-III 
7 |Alberni Townsite....... 49-17 |124-50 |N.S.L.f/Sep. 1904—-Mar. 1910 4 12 3 73:42 | D-II 
8 |Alert Bay (Dominion)...]50-35 |126-58 | N.S.L. |Dec. 1913—Nov. 1915 1 12 Qa lh hea D-II 
9 |Alert Bay (Provincial) . .|50-35 |126-58 | N.S.L.|Dec. 1913—Dec. 1915 2 1 1 SA A snare Prov 
LOMPATCaliMbake: nye ane ests SI=47, 22-19) | eae Sep. 1910—Dec. 1915 4 14 2 12-13 | D-III 
11 |Alouette (Lillooet) Lake./49-17 |122-29 400 |Aug. 1911—Dec. 1915 4 5 1 96-54 a) 
PIAL Vaston tas vais econ t 50- 3 |119-27 | 1,325 |June 1915-Dec. 1915 0 7 5 Nadel WIS DE-DE 
13 |Annis (Cance point) ....|50-47 |119—- 5 |] 1,160 |June 1910—-Dec. 1915 5 7 1 22-77 + D-III 
14 |Armstrong..... Ie elie: ssh ees = 50-26 {119-12 | 1,190 |Jan. 1912—-Dec. 1915 4 | 0 0 19-38 | D-III 
OV ASCrotbasts cee crete: oie) ba 50-43 }121-16 | 1,000 |Sep. 1912-Dec. 1915 1 15s Ser’ | eters ohare Prov 
LG Aspen Grove.s.scccisns.c 49-52 |120-37 | 3,200 }Aug. 1913-Dec. 1915 2 5 ye Brote secre Prov. 
aA CHR LIMOE LI Nate caiscera ses 50-31 }116-— 2 | 2,620 |Dec. 1905-Aug. 1909 10) 24 Cal imam Lica: D-II 
Sie ATE Ian UCTS) eaeererte tere parcyern ote 59-35 |133-38 | 2,240 |Sep. 1905-Dec. 1915} 10 4 1 10:98 | D-I 
LOBVAsy aris eer st sereteene eie lores 55-18 |129-10 | N.S.L. |June 1914—Dee. 1915 3 7 fr ees Prov 
20) Babine lake mae ec cece 55-5 |126-26 | 2,230 |Oct. 1908-Dec. 1915 1 43 @ 21-59 | D-II 
oi Wil W225 30 8) (0 RL eae cea mene 48-50 |125- 9 50 |Feb. 1903-—Dec. 1906 2 21 2 91-28 | D-II 
22 ;|Barkerville (T)........./53- 2 |121-35 | 4,180 |Jan. 1888-Dec. 1915] 25 32 3 35°09 | D-T 
we. barriene’ Valley. wos See Ljouis Crljeek 
23 |Baynes Lake........... 49-13 |115-12 | 2,800 |Jan. 1915-Dee. 1915 0 11 BG) | eae sane . | D-II 
[324 CBE Vallen mest eae sttet 49— 5 |125- 5 440 |Aug. 1914-—Dec. 1915 1 5 Med ennai Prov 
Spo iBeariCree kg hy. sis aes See Jjordan Rliver 
...|Beaver Creek P.O....... See Ajlberni |(Beaver|} Creek) P.O. 
«...|Beaver Creek.......... See Ajlberni |(Beaver] Creek) 
Ree | Beaver Wale) asa ss -clt See Vjictoria |Waterwlorks 
Zoe Bell akealay (is) eect teseets 52-20 |126-54 150 |June 1898—Dec. 1915} 14 31 4 41-31 | D-II 
....|Big Creek See Cjhilcotin 
26 |Birchbanksesccnse ss oe 49-11 }117-43 | 1,400 |Sep. 1913-Dec. 1915] 2 4 Leal econ Prov. 
....|Boatswain Bank........ See Clobble Hjill © 
27 |Bonnington Falls,...... 49-27 |117-30 | 1,650 |Sep. 1913-Dec. 1915} 2 4 JO)| eiserrrs Prov. 
23) Boswellwme acne iste cule 49-28 |116—46 1,780 | Mar. 1911—Dec. 1915 1 14 Zim |) veces D-II 
29 | Bridge) River. .......... 50-48 |122-19 | 1,800 |July 1913-Dec. 1915 
30 |Brisco (46-mile)........ 50-50 |116-18 2,600 |Sep. 1913-Dec. 1915 2 6 Ua | aateteres Prov. 
31 |Britannia Beach........ 49-37 |123-12 165 |Dec. 1918-Dec. 1915 2 4 Lig] Sepa cteieys Prov 
32 {Britannia (Tunnel) ...../49-37 }123-11 | 2,200 |June 1914—Dec. 1915 2 1 Tet Vesna D-II 
33 |Britannia (Mine) ...... 49-37 |123-10 | 3,700 |June 1914—-Nov. 1915) 1 7 1 se oto Prov. 
B Russie gull (0) clad pl Pe aeaar de au See Qjuesnel |Forks An 14 PE bape Prov. 
34 |Buntzen Lake.......... 49-21 |122-52 400 |Jan. 1903-Dec. 1915} 13 0 0 109-79 () 
35 |Bute Inlet (Southgate R.)/50-52 |124-50 | N.S.L.|Sep. 1914-Dec. 1915] 1 4 Ls || vernon Prov. 
36 ,|Cache Creek........... 50-49 |121-20 | 1,250 |Aug. 1913-Dec. 1915 2 4 Ve 1 (e5ed ae Prov 
37 |Cameron’Lake......... 49-17 {124-35 640 |Nov. 1914—-Dec. 1915 if 2 LP | Rectorate Prov 
....|Campbell Lake......... See S/trathco |na Park 
88. |Campbell River........ 50- 2 |125-20 80 |May 1910-May 1914 3 13 2 55:85 (2) 
BO CaNAL Ab lcs) ie es 50-10 |115-50 | 2,656 |Nov. 1913—Dec. 1915 2 2 DS aiecccerets Prov. 
40 |Canobie (nr, Hayward Junc,)|48-49 |123-44 190 |Jan. 1895-Dec. 1896] 2 0 0 Appa aah 
ser |anoe Polnte vccnic kick See A|nnis 
whe Cape Scotus series See Hjolberg 
41 |Capilano Intake........ 49-23 ]123- 8 480 |July 1914—-Dec. 1915 al 6 Dee eos ots Prov. 
AzP Carminah enc risen. eke 48-38 |124-47 130 |Jan. 1892-June 1902} 10 6 1 109-47 | D-I 
434 Oa ermia sam tata. «Meiers - 49-30 ]119- 9 | 2,780 |Oct. 1913-Dec. 1915 2 3 Lgl eich a Prov 
dt | Cauitisld sess uckcre tne. 49-21 |123-16 30 |Jan. 1902—Apr. 1903 1 4 Loo hese s D-III 
45 |Chilcotin (Big Creek) (T)|51—-43 |123- 3 | 3,100 |Dec. 1892—Dec. 1915} 12 49 9 12-36 | D-II 
46 |Chilliwack (T)......... 49-10 |121-57 21 |Jan. 1878-Dec. 1915} 16 ‘| 54 7 60:21 |. D-II 
47 |Chinook Cove (Dom.)|51-16 |120-11 | 1,300 |Jan. 1914-Dec. 1915 2 (0) Onn Rone D-II 
48 |Chinook Cove (Provy.)|51-16 |120-11]| 1,300 |Sep. 1913-Dec. 1915 2 4 etd Baas Prov 
49 |Christina Lake........, 49— 3 {118-13 | 1,460 |Sep. 1913—Dec. 1915 2 4 1 OR eS A, Sh Prov. 
50 |Clayoquot (T)......... 49— 9 |125-55 40 |June 1898—Dec. 1915} 15 18 3 118: 24 |. D-IL 
OLS Clinton ss snes s 51— 6 |121-36 | 3,040 |Jan. 1881—Dec. 1889 2 53 if 5°70 | D-IL 
§2:|Clo-008sio.5, bake scbvols alk 48-40 |124—-50 30 |June 1912—Dec. 1915 3 Ul Los, scenes D-IL 
634 |Cobble. Hiller pre 48-41 |123-36 33 |Oct. 19138-Dec. 1915 2 3 Leal Poereeek D-II 
54 {Coldspring Ranch 50-13 |120-22 | 2,700 |Aug. 1913—Dee. 1915 2 5 Ler lito Prov 
«29 Comfort, RanChy..e. +se- See I}nverme |re ; 
bay Coquitlam weeds te 49-15 |122-46 34 |Jan. 1902—Dec. 1915) 13 11 1 70:57 | D-III 
56 |Coquitlam Lake Dam.. ./49-21 1122-48 450 |Jan. 1903—Dec. 1915!| 13 0 0 149-16 |(3) 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station; many of these elevations have been taken from Altitudes in 
Canada, 2nd ed., 1915, by James White. 


a. Number of complete calendar years. 
b. Number of additional months in incomplete years. \ 
c. Number of incomplete years. i 


} In this column, ‘‘Proy.’”’ indicates records supplied by Provincial Water Rights Branch. ‘“D-I,!’ * D-II,” 
etc., indicate records supplied by Dominion Meteorological Service and show class of station. See page 513. 
For stations marked (T), temperature records are also given in this chapter. 
{ N.S.L. denotes ‘‘ Near sea level.” : 
(1) Records by the British Columbia Electric Railway Company. 


(2) Records by the Campbell River Power Company. 
(3) Records by the British Cohimbia Electric Railway Company. 
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STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 


0 _.. Continued 
LS LLL a ea a a Tl 
k Average 
No. ‘ } Com-| Scattered | annual 
ion Station Lat. | Long | Elev.* Limiting dates plete record total |Author- 
map N. W. years |———— | precipi- | ity T 
Mths.| Yrs. | tation 
Sonim | SEA, feet a b c inches 
122-21 | 3,750 |Started May, 1915. 0 8 Et Rata D-II 
125- 2 |N.S.L.t)Jan. 1915-June 1915 0 6 ileal Np pete D-III 
123-38 170 |Feb. 1904—-Dec. 1915] 10 a 2 39-95 | D-II 
123-37 50 |Sep. 1914-Dec. 1915] 1 4 It he Prov. 
124-— 5 540 |Aug. 1913-Dec. 1915 2 5 aL hi i Prov. 
‘ 119-20 2,460 |Jan. 1914—-Dec. 1915 0 12 Ze eee D-II 
115-46 | 3,014 |Aug. 1901—Dec. 1915 6 48 MG 16-24 | D-II 
115-46 | 3,020 |Oct. 1913-—Dec. 1915 2 3 Dy, eee tee Prov. 
116-48 | 2,000 |Aug. 1907—Dec. 1915 4 9 AM Mag Rely D-It 
116-31 1,985 |June 1912—Dec. 1915 3 ff LP eae D-II 
LVG—36" \n.3e aoe Mar. 1896-Aug. 1904 i 18 2 23-42 | D-II 
114-42 4,450 |July 1914-Dec. 1915 1 6 bs hea Be Prov.) 
125—- Ie [P= eat Mar. 1898—Dec. 1900 1 17 PN VEN es Be D-III 
‘ 118- 2 1,450 |Feb. 1914—Dec. 1915 1 11 pa mee Cee Prov, 
71 |Denman Island..... .../49-33 |124—50 40 |July 1906—Dec. 1915 7 23 3 50°86 | D-III 
72 |Departure Bay......... 49-12 |123-57 | N.S.L. |Jan. 1913-—Dee. 1915 3 0 Oe i er pe D-II 
a Donalds 2.3 bss ues «....{/51-28 |117-11 | 2,090 |Mar. 1895—-Nov. 1899 1 36 4 26-12 |} D-II 
74 |Douglas Lake.......... 50-14 {120-11 | 2,600 |Feb. 1878—Oct. 1886 1 25 3 uideners D-III 
75 |Duck Lake Ranch...... 50— 0 |119-23 | 1,400 |Apr. 1913-—Nov. 1914 0 18 Pe) | Peed 8 D-II 
gD ANG See Mfonte Crieek 
AM DUNICAN... fois see ss dices 48-45 |123-42 40 |Jan. 1895-June 1903 0 2, i | Gane ns D-III 
77 |Hast Arrow Park.......|50— 6 |117-56 1,413 |Mar. 1914—Dec. 1915 1 10 1 eal ees D-II 
MeetEcho Lake. ..o...ke sees 56-56 |130-12 | 3,714 |Aug. 1914—Dec. 1915 1 5 Le. Weert SS fons 
79 |Edgewater (Brisco)..... 50-42 |116- 8 | 2,620 |Sep. 1913—Dec. 1915 0 22 5a | Serene Be Tov. 
moo) |dith Lake............ 50-34 |120-20 | 3,200 |Dec. 1914—Dec. 1915 1 1 Do leoctents ‘ -II 
ME KO) hassle sie odsies see See Firuitland|s : 
MESO! City tee sc0e.cc oc 00 os 49-18 |115- 7 | 3,100 |Sep. 1913-Dec. 1915 2 4 ul 
Mon) |nderby.... .'. 5.260000 50-33 |119- 9 1,180 |Jan. 1894—Dec. 1915} 12 29 4 
83 {Entrance Island........ 49-13 |123-49 45 |Jan. 1915-Dec. 1915 1 0 0 
mee |sqiimalt......ceccee. See Vjictoria 
84 |Estevan Point......... 49-22 |126-33 | N.S.L. |Jan. 1909-Dec. 1909 1 0 0 
SR AILVIOW < scccevccccess 49-11 |119-86 | ..... May 1906—-Feb. 1912 Z 17 3 
emer, |PAUQUIC“. ......0c0cce6 See Njeedles 
BEPELOLLUISON A ss els gids vu ove ss §0—41 {117-29 | ..... June 1908—Dec. 1915 7 a 1 
87 |Fernie (Dom. sta.)...../49-30 |115— 3 |] 3,305 |Dec. 19138-Dec. 1915 2 1 1 
88 |Fernie (Prov. sta.)......|49-30 }115- 3 | 3,305 |May 1914—Dec. 1915 1 8 1 
89 |Fifteen-mile Ranch..... 50-54 121-47 |] ..... Nov. 1913-Oct. 1915 1 11 2 
90; |Hifth Cabini../......%. 56-23 |127—53 |-..... June 1914—Dec. 1915 1 7 1 
91 |Fort George (See Prince!George: ) 
92 {Fort St. James (T)..... 54-28 |124-12 | 2,280 |Jan. 1894—-Dec. 1915] 22 0 0 
Waonl|Hort st. John... 2..%.. 56-15 |120-54 1,500 |Jan. 1910-July 1911 0 15 2 
94 |Fort Steele (See Steele) ; 
95 |French Creek (T)...... 49-21 |124-22 125 |Jan. 1892-Mar. 1903] 11 3 1 
96 |Fruitlands (1) (T)...... 49- 1 |/115- 5 | 2,684 |Feb. 1896-—Dec. 1915} 16 43 4 
Mme y) |Pruitvale.........s000 49-— 7 {117-33 1,984 |Feb. 1910—Aug. 1911 (0) 19 2 
Me. |Garry,Point.....:..0.. See S/tevesto |n 
_....|Gateway (now Newgate)| See Niewgate 
98 |Gillis Bay (Texada Id.) ./49-40 |124-32 | N.S.L. |Apr. 1913-Dec. 1915 2 9 1 Be ae el et IGE 
moo) iGlacier: (TL)... ..0....00 51-16 |117-30 | 4,072 |Jan. 1894-Dec. 1915 9 59 8 58-46 | D-II 
100 |Glenemma............. 50-22 kets mere Nov. 1914—Dec. 1915 1 2 Ls, leven D-II 
| ..../Goat River Lodge...... See Plowell Ljake- : 
101 |Golden (T)... cL Oe snes 51-18 |116-58 | 2,550 |Apr. 1902-Oct. 1915 7 Peel 5 18°40 | D-II 
102 |Goldstream Lake......./48-29 |123-37 | 1,505 |Aug. 1894—Dec. 1915) 21 5 1 65-04 | D-III 
103 |Grand Forks........... 49-— 2 |118-28 1,746 |Sep. 1909-Dec. 1915 6 4 a 16°71 | D-II 
' 104 |Grand Forks........... 49— 2 1118-28 | 1,750 |Aug. 1913-Dec. 1915 » 5 Ee. | eee Prov. 
m05 |Grand Prairie.......... 50-28 ]119-46 | 2,157 |Nov. 1882-Dec. 1890 1 12 pat Mid alee ee” D-I 
106 |Greenwood............ 49- 6 |118-41 2,400 |June 1911-Dec. 1915 2 21 3 18-11 | D-II 
ml07 |Griffin Lake........... 50-57 |118-30 | 1,517 |Jan. 1893-—Dec. 1900 3 35 5 35°08 | D-II 
108 |Harrison Springs....... 49-18 |121-46 50 |July 1889-Dec. 1889 0 6 US le soictertve D-II 
109 |Harpers Camp......... 52-20 |121-25 | 2,400 |June 1914—Dec. 1915 1 7 1 cvetan S Prov 
F110 Harper Ranch........ . {50-43 1120-32 1,245 |Jan. 1913—Sep. 1913 0 9 UA Lee eects D-II 
mid) |Hartley Bay........... 53-27 |129-16 | N.S.L. |Nov. 1905—Nov. 1907 0 24 3 125-89 | D-III 
CMTLALZIC ©. os ev nceccte sss 49-— 9 |122-14 32 |Oct. 1896-Feb. 1898 1 5 2 os | avtelhas D-III 
Baa3)\|Hazelmere............. 49— 2 |122-42 200 |Mar. 1893-July. 1901 6 28 3 50+23 | D-II 
Bat4 |Hazelton.....¢....000 55-15 |127-—44 ‘ 975 |Sep. 1896-—Dec. 1897 0 7 2 a ae D-II 
mee. .|tazelton, New......... See Nlew Hazielton . 
4 medley) (Tih . bec cas’ ss. 49-21 |120— 5 | 1,771 |May 1904—Dec. 1915} 10 19 Die lhweraus are D-II 
16 |Hedl i lat: : 
P ah one 5 a a : 49-23 |120-— 2 | 4,500 |Fcb. 1904—Dec. 1915 tf 44 5 23-22 | D-II 


__ * Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station; many of these elevations have been taken from Altitudes in 
Canada, 2nd ed., 1915, by James White. 

__ a. Number of complete calendar years. 

_ b. Number of additional months in incomplete years. 


BGs i 3. sete : “a yp 66 
x oy this Some te Prov.” inctibatse records supplied by Provincial Water Rights Branch. ‘'D-I,’’ ‘D-II,’ 


te., indicate records supplied by Dominion Meteorologica: Service and show class of station, See page 513. 
** Wor stations marked (T), temperature records are also given in this chapter. 
{ N.S.L. denotes ‘‘ Near sea level.’ 
(1) Formerly Tobacco Plains. 
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STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 
—Continued 
Average 
No. Com-| Scattered annual 
on Station Lat. | Long. | Elev.* Limiting dates plete record total |Author- 
map N. Ww. years | —————— | precipi-| ityT 
Mths.| Yrs. | tation 
& At 28 8 feet a b c inches 
117 |Holberg and Cape Scott 
\ UD ta see Ste at eee 50-39 |128— 3\|N.S.L.tj)Apr. 1897—Dec. 1915] 15 30 4 120-89 | D-II 
TUSS HoltiCreeke ener se 48-45 |123-48 300 |Oct. 1914-Dec. 1915 1 3 uF Page a Prov. 
LUSR Ope ea aaa cae 49-23 |121-26 500 |Jan. 1878—-Dec. 1915 7 23 3 53°27 | D-II 
120 |Hornby Island......... 49-32 |124-43 40 |Dec. 1907—Dec. 1915 6 15 3 44-60 | D-IIT 
21 HOWSER?+e6 Pe kote cner 50-18 |116-58 1,875 |Sep. 1912-Aug. 1914 1 12 Pe eee & D-II 
122 |105-mile House......... 51-45 |121-25 3,000 |July 1913-Dec. 1915 2 6 Land. eee Prov. 
123 |Hydraulic..:....... + ++|52-38 1121-48 | 2,000 |Apr. 1912-Jan. 1915 2 10 PN a Os arcs D-II 
124 |Hydraulic (Swift River 
Dam)eihctesocts sce. 52-49 |121-49 | 2,700 |Dec. 1910-Oct. 1913 1 21 3 28-15 | D-IID_ 
A2or\ikedaiBayaCh)\s 02 eee 52-17 |131- 7 5 |July 1908-—Dec. 1915 3 46 5 107-42 | D-II © 
126 |Invermere......'....... 50-30 |116- 4 | 3,340 |Aug. 1913—Dec. 1915 2 5 1 > (Sx Reee Prov 
127 |Invermere (Exp. Farm) .|50-30 |116- 2 | 2,650 |Nov. 1912-Dec. 1915} 3 2 1.75 eter D-II 
128 |Invermere Heights...... 50-56 |116-22 | 2,600 |Oct. 1913-Dec. 1915 2 = fe ee D-IIf 
129 |James Island...........|48-37 |123-22 | N.S.L. |Feb. 1914—Dee. 1915 1 11 1. | ee D-II 
130)}3Jones\Lakell. a. 5.-n ee 49-14 |121-36 2,050 |May 1910-Dec. 1915 5 8 1 80-90 (1) 
131 |Jordan River (Shirley) . ./48-26 ]124- 3 | N’S.L. Dec. 1907—Dec. 1915 8 1 i 70-08 | D-III 
132 |Jordan River (Bear Cr.) ./48-31 |123-56 3,670 |Nov. 1910—Dec. 1915 5 2 1 94-18 | D-IIT 
133" |Kamloops\(L).2:.2..00. 50-40 |120-20 | 1,245 |Jan. 1878-Dec. 1915| 22 33 7 10-26 | D-T 
LS4yKasloecee ae cee een 49-55 |116-56 | 1,752 |Jan. 1895-Dec. 1915 2 36 4 25-76 | D-II 
SoA Kelowna sortie. oss a. 49-54 {119-18 }] ..... Apr. 1914—Dec. 1915 1 9 1 eee D-II 
136 |Kelowna (Hydraulic « 
SuMIMit) eee we eee 49-45 |119-11 | 4,120 |Oct. 1912-Dec. 1915 2 12 2 lee Prov. 
137 |Kelowna (T) (Okanagan 
Mission)............|49-49 |119-29 | 1,200 |Jan. 1878—Dec. 1915 ile 47 6 12°75 | D-II 
138 |Kelowna (Rutland)..... 49-51 {119-18 1,870 |Jan. 1911—Dec. 1915 5 0 0 12-65 | Prov. 
139 |Keremeos (Dominion)... |49-13 |119-50 1,372 |Jan. 1891—June 1915 5 36 4 8-58 | D-II 
140 |Keremeos (Provincial)...}49-13 |119-50 1,361 |July 1913-Dec. 1915 2 6 6 ee beer ae Prov. 
es enatada, River. 3... See Sikeena 
M4 Kingsgatet oho. se. 49— 0 |116-11 | 2,600 |Nov. 1913-Dec. 1915 2 2 1” eee Prov. 
Loa Gtimat erie ee ee eee: 53-59 |128-42 | N.S.L. |Oct. 1902-—Mar. 1910 3 21 3 81-47 | D-II 
Wey [OHV ane. oomoetio Ga oe 51-57 {124-35 | 3,000 |July 1914—-Dec. 1915 1 6 LS ere D-II 
14a TK noufteeee tee bet ee 50-57 {120-11 | 3,000 Started Aug. 1915 0 5 1 | Sere Prove 
145 Kaper Island... .-..0." 48-58 |123-38 20 |Aug. 1894-Deec. 1904 9 12 ?4 43-30 | D-II 
14.67 |'Ladneri(l)) mane sae mer 49— 5 /123- 5 | N.S.L. |Feb. 1878-Dec. 1915 17 57 6 36-70 | D-II 
147 WGadysmithie ts see tees 49— 0 |123-49 68 |May 1913-—Dec. 1915 2 8 T= Foe D-II 
1497 Pangleyans ie ani noe 49-10 |122-34 22 |Jan. 1878-Oct. 1900] 15 40 4 54°86 | D-III 
149 |Lazo (Little River)..... 49-44 |124—-54 12 |Apr. 1914—Dee. 1915 1 9 Lm LOSE et D-II 
150 ‘|Lazy “L’’ Ranch....... 50-16 |120-48 |....... Oct. 1913-Dec. 1915 2 3 Ly ae Prove 
LOT Pallooeths ahs owes ee 50-42 |121-56 840 |Jan. 1878-Nov. 1883 5 11 1 14-97 | D-I 
“mt Lillooet ake... saa loe See Aljlouette |Lake 
....|/Little Qualicum........ See Qualicum 
152 |Louis Creek........... 51-10 |120—- 8 | 1,230 |May 1912-Sep. 1912 0 5 1 ni aaseen D-IIL 
LOSmivumbyseee eee 50-14 }118-58 ]....... Oct. 1912—May 1915 2 8 2 17-04 | D-III 
154 {Lynch Creek........... 49-15 |118-26 | 1,900 |Aug. 1913-Dee. 1915 2 5 TA se See Prov. 
155 \Lynn Creek !...-....... 49-20 |123- 2 637 |June 1913-Dec. 1915 2 7 iL lll Rope Prov. 
LOGwMalakwar koe eee 50-56 |118-48 1,215 |May 1914—-Dec. 1915 1 8 1) Seo Prov. 
157 |Mamit Lake 50-24 |120-48 | 3,300 |June 1914-Dec. 1915 al 6 eli: 4 Prov. 
cer sf Maple: Grover. ..o2 sate. See Albbotsfo |rd 
158 -Mary Island........... 50- 8 }125- 6 25 |Apr. 1914—Dec. 1915 1 9 sa A D-II 
159) |Masset«(D)iins sconce 53-58 |132- 9 30 |June 1897—Dec. 1915} 13. 55 6 53°05 | D-II 
-...|Matsqui Prairie........ See A|bbotsfo |rd 
160 {Metchosin............. 48-23 |123-32 80 |Aug. 1915-Dec. 1915 0 5 Liges|| See D-II 
161 |McClure Lake (Telkwa) ./54—50 1126-53 1,670 |Nov. 1913-—Dec. 1915 2 2 15 eae Prov. 
162 |McCoy Lake (Alberni)..|49-20 |124-47 | ..... Aug. 1896—-Feb. 1898 1 7 Z| eee D-III 
163 3\Midwayaue see oe 49- 1 |118-47 1,914 |Aug. 1895—Mar. 1904 7 11 3 12-43 } D-II 
164 |Mill Bay (Nass)........ 55- 0 |129-47 30 |Sep. 1913—Dec. 1915 2 4 1 eee Prov. 
bsp NAIIN Oreeloaeu eae See Nlicola- Cjlapperto|n Creek Watershed 
165 |Monte Creek (Ducks)...]50-38 |119-57 1,156 |May 1908—Dee. 1915 5 29 {2} 10-75 | D-IIT 
LGGMIMoha hs saeos 4) ete 51— 4 |122-28 | ..... Oct. 1913-Dec. 1915 2 3 J eae Prov. 
LOZ eiNakcuspeas te eee ane 50-14 |117-49 1,413 |Mar. 1912—-Dec. 1915 3 10 1 27-94 | D-II 
168 {Nanaimo (T).......... 49-10 |123-37 125 |Jan. 1892-Dec. 1915] 18 36 5 41-32 | D-I 
469 {Nanaimo (2) .......... 49-10 |123-37 | N.S.L. |Mar. 1901—Apr. 1909 7 14 2 42-32 | D-III 
170 |Nanoose Bay.......... 49-17 |124-12 130 |May 1912-Dec. 1915 33 vf 1 33-03 | D-II 
L7ieiNaramatagn. > 2285. 49-36 |119-36 | 1,150 |Apr. 1913-Dee. 1915 1 19 2 i lg aero Prov. 
172 |Nass Harbour.......... 54-56 |129-57 20 |Feb. 1900-Dec. 1915} 13 30 3 78-69 | D-III 
173 |Needles (Fauquier)..... 49-51 |118—- 6 1,430 |July 1909-Dec. 1915 3 25 4 23-41 | D-II 
L74siNelsoni(D)in sane ee eee 49-29 |117-18 | 1,760 |Sep. 1898—Dec. 1915} 10 50 6 27°56 | D-II 
175 |New Denver........... 49-59 |117—23 | 1,800 |Mar. 1914—Dec. 1915 1 10 Lil eee Prov 


* Where the exact elevation of the observin 
of nearby points, such as the local railway stati 
Canada, 2nd ed., 1915, by James White. 

a. Number of complete calendar years. 

b. Number of additional months in incomplete years. 

c._ Number of incomplete years. 


{In this column, ‘Prov.’ indicates records supplied by Provincial Water Rights Branch. “D-I,” “D-II,” 
_etc., indicate records supplied by Dominion Meteorological Service and show class of station. See page 513. 


** For stations marked (T), temperature records are also given in this chapter. 
t N.S.L. denotes ‘‘ Near sea level.’’ 


} Lat. and Long. of Holberg. 


1) Records by the British Columbia Electric Railway Company. 
(2) Record by Mr. Good. 


g station is unknown, figures in this column represent the elevation — 
on; many of these elevations have been taken from Altitudes ain 


Vi re OR OL OG EC A lee D AVL A—-I N DEX 519 
STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 
f —Continued 
?. i Average 
No. 2 Com- | Scattered annual 
on Station Lat. | Long. | Eley.* Limiting dates plete record total j{Author- 
map N. Ww. years precipi-| ity ft 
! Mths.} Yrs. | tation 
oer ars feet a b c inches 
176 |Newgate.......:...... 49- 0 {115-10 | 2,400 |Apr. 1914-Dec. 1915} 1 9 Ye i oe -II 
wL77 Rcweate (Yakite Beneh) 49— 0 /115-10 | 2,400 Oct. 1913-Dec. 1915| 2 3 1 Pe eet (RE eve 
178 |New Hazelton......... 55-15 |127-44 | 1,030 |Aug. 1914—Dec. 1915 1 5 Aah AON et D-II’ 
179 |New Westminster (T)**.|49-13 |122-54 330 |Jan. 1874-Dec. 1915| 37 13 3 58-03 | D-II 
....|Nickel Plate Mine . See Hjedley 
180 |Nicola-Clapperton Creek 
' Watershed. .......... 50-18 {120-39 | 3,100 |Aug. 1913-—Dec. 1915 2 5 ig ieee Prov 
181 |Nicola Lake (T)........ 50- 9 {120-39 | 2,120 |Jan. 1878-Dec. 1915] 35 Wa 3 11-09 | D-II 
182 |Ninth Cabin........... 56-52 |129-37 | ..... Noy. 1914—Dee. 1915 1 2 ee cixreyagers Prov 
iss |Nitinat Lake........... 48-41 |124-50 |N.S.L. t gan. 1914-—Dec. 1915 il 4 Te errs Prov 
184 |North Bend angie satere ae 49-42 |121-26 495 |May 1915-Dec. 1915 0 8 Lea ibe oe D-II 
185 |North Nicoamen (T)..../49-12 |122~— 2 59 |Jan. 1893-Dec. 1915] 22 9 1 74-49 | D-II 
- 186 |North Thompson (near 
Kamloops) in « stele are « = 50-41 |120-20 | 1,160 |Aug. 1913-Oct. 1914 0 15 PAS alge Pet Prov 
187 |Observation Bay....... 50-20 |125-22 | N.S.L.| Started April 1915 0 9 eat iF) eres Prov 
188 |Ocean Falls (1).... ..|52-22 127-47 | N.S.L. |Jan. 1915-Dec. 1915 0 11 EM le acdsee Prov 
....|Okanagan Mission See Klelowna 
miso |Oyster Bay...........+ 49-52 |125- 8 | N.S.L. Started Oct. 1915 0 3 fe B het ents. Prov. 
190 Parksville Sasi eiet kevscecaace 49-19 |124-19 200 |Oct. 1915-Dec. 1915 (0) 3 1 ABooon 1 eA noe 
MP BAVINON .c< neces ec ces See 1/5-Mile |Ranch 
Bote Peachland.,........5 20+ 49-45 119-45 | 1,160 |Sep. 1913-Dec. 1915 1 15 Ne a es Prov 
192 |Pemberton Hatchery et) poree 122-35 700 |Apr. 1908-Dec. 1915 ai 9 1 31-30 } D-II 
193 |Pemberton Meadows... .|50-24 |122-55 700 |Sep. 1912—Dec. 1915 3 4 1 36°35 | D-II 
194 |Penticton (T)........ 49-30 |119-35 | 1,150 |Apr. 1907—Dec. 1915 5 39 4 11°57 | D-II 
195 |Penticton (Carmi Road). 49-29 1119-27 | ..... Sep. 1913-Feb. 1915 0) 15 3 Wosiedhaete Prov 
-196 |Perry Siding AiGia eer Ree 49-39 |117-30 1,700 |Apr. 1918-—Dec. 1915 2 9 1 25-53 | D-II 
MMM ZROCNIX |. wie ce ses aces 49— 6 {118-37 | 4,800 |Aug. 1913-Dec. 1915 2 5 LY ror eeccks Prov 
mets |Pilot Bay (T).......... 49-39 |116-53 1,780 |Nov. 1893-Dec. 1901 3 33 5 37-01 | D-II 
Sees iroint Garry.........-. See S|teveston 
Boom Pont Grey... s.cescnes Statio|n commlenced rlecording Jan., 1916 
» 200 |Port Essington......... 54-— 9 |129-55 10 /Apr. 1900—Nov. 1905 3 28 3 126-19 | D-III 
OteiPort Moody... ......s% 49-16 |122-52 65 |Oct. 1886—-July 1892 4 18 3 71-94 | D-II 
_ 202 |Port Moody (Provincial) |49-16 |122-52 | N.S.L. |Jan. 1914-Dec. 1915 2 0 Os eetacepes | Prov. 
203 |Port Simpson (T)...... 54-34 |130-26 26 |June 1886—June 1910} 20 43 5 92-29 | D-I 
> 204 |Powell River........... 49-55 |124-41 | N.S.L.|May 1910-Dec. 1915 155 8 1 37234 (2) 
205 |Powell River (Goat River 
} GALE) 2M ap. 68 wae os 50- 2 |124-25 160 |May 1914-Dec. 1915] 1 8 Bl al cecil: (2) 
- 206 Powell, River (Head of 
AKO) preteen ciate es 5 124— 7 160 j|Apr. 1914—-Dec, 1915 1 9 Le eer epereter (2) 
91 |Prince George ......... 122-48 | 1,863 |Aug. 1912-Sep. 1915 0 35 4 ee ee D-II 
207 |Prince Rupert (T)...... 130-18 170 |Aug. 1908—-Dec. 1915 6 13 2 109°56 | D-T 
mosuiPrinceton (T)........%. d 120-31 | 2,111 |Jan. 1894—-Dec. 1915} 16 39 5 13-41 | D-II 
209 |Princeton Crossing 120- 8 | 3,515 JOct. 1914—Dec. 1915 1 3 Lie les ere tants Prov 
e210 |Qualicum......... as 124-18 | N.S.L. |Dec. 1908—Dec. 1915 1) 1 1 37-44 | D-III 
211 |Qualicum Beach........ 124-26 | N.S.L. |Dec. 1913—Dec. 1915 1 8 Dae ate causes D-II 
mie |Quamichan............ 123-41 100 |May 1885-Dec. 1901 8 47 a 36°78 | D-II 
213 ;Quatsino (T). 127-40 | N.S.L. |July 1895-Dec. 1915} 14 62 7 108.95 | D-II 
214 |Queen Charlotte City... ‘53-15 |132- 9 | N.S.L. |Oct. 1914-Dec. 1915 1 2 f Ean a f° D-IIt 
ero }Quesnel (TL). .5.. cee es 52-59 |122-30 1,700 |Jan. 1895-Dec. 1915} 15 52 6 14-09 | D-II 
216 |Quesnel Forks (Bullion!]) 
GE) em cee eitatels so aac 52-36 |121-40 | 2,275 |June 1897—Dec. 1906 9 % 1 24-03 | D-II 
Bae) Quilchena. 5... 64.006 50- 9 |120-32 | 2,900 |July 1913-—Dec. 1915 2 6 Vales tee Prov. 
218 |Revelstoke (T)......... 50-59 |118-12 1,476 |May 1898—Dec. 1915} 12 44 5 41-78 | D-IL 
219 |Richlands (Hilton)..... 50-12 |118-37 | 2,500 |Jan. 1913-—Dec. 1915 3 0 Ol ilirctemeane D-II 
220 |Rivers Inlet (T),....... 51-41 |127-19 20 |Jan. 1894—-Dec. 1906} 13 0 0 115-43 | D-II 
Seal (Rock Creek.....¢c.60%. 49— 3 |119- 1 1,992 |Aug. 1912—-Dec. 1915 3 5 tle AS ees D-III 
mez22 |Rossland (T).......... 49-— 5 |117-49 | 3,400 |Jan. 1900—Dec. 1915) 12 0 10) 30-89 | D-IL 
Mera oval Oak... 06.0605 See Vjictoria |Waterw|jorks 
_ 223 |Ruskin (Stave Falls)... .|49-13 |122-21 125 |Oct. 1909-Dec. 1915 6 3 1 75°07 | D-II 
4 224 |Salmon Arm (T). 50-42 |119-18 1,152 |Apr. 1893-June 1915} 11 25 4 19-06 | D-II 
225 Salmon Arm (Exper- 
a imental Farm) . ...{00-44 1119-12 1,150 |July 1911-Dec. 1915 4 6 1 18°30 | D-II 
226 |Salt Spring Island... Petia eae 48-50 |123-30 | N.S.L. |Apr. 1893-—Dec. 1915) 10 21 4 38-82 | D-II 
ad 227 |Sandspit (nr. Skidegate)|53-15 |132- 4 | N.S.L. |June 1905-Aug. 1905 0 3 1 NT ea ee D-III 
Mezzo iSandwick ............. 49-43 |125- 2 | N.S.L. |Oct. 1914—Dec. 1915 1 3S Jee | racdabae D-III 
229 Saturna Island......... 48-37 123-12 14 |Apr. 1901-Feb. 1902 0 11 PUM |e Rae tage D-II 
_ 230 |Seymour Intake........ 49-23 |123- 0 465 |Aug. 1913—Dec. 1915 2 5 Ju | Rahat Prov. 
_ 231 |Shawnigan Lake........ 48-38 |123-38 383 |May 1911—-Dec. 1915 4 8 Lassa D-III 
» * Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 


of nearby points, such as the local railway station; many of these elevations have been taken from Altitudes in 
Canada, and ed., 1915, by James White. 


a, Number of complete calendar years. 
b. Number of additional months in incomplete years. 
c. Number of incomplete years. 


j In this column, ‘Prov.’ indicates records supplied by Provincial Water Rights Branch. ‘D-I,’’ ‘‘D-II,”% 
_ @to., indicate records supplied by Dominion Meteorological Service and show class of station. See page 513. 

a **For stations marked (T), temperature records are also given in this chapter. 

1 N.S.L. denotes ‘‘ Near sea level.’ . f 

1) A few records were taken at Ocean Falls before 1915, but are not considered reliable. 

oy Records by Powell River Company. 


520 COMMISSION OF CONSERVATION 


‘STATIONS IN BRITISH COLUMBIA ee WHICH PRECIPITATION RECORDS ARE AVAILABLE 


—Continwed . 
Average 
No. Com-| Scattered | annual 
on Station Lat. | Long | Elev.* Limiting dates plete record total |Author- 
map N. Ww. years |__| precipi-] ity T 
Mths.| Yrs. | tation 4 
iad Oo feet a b © inches 

Apes lslid eae emeoteone von See Jiordan Rliver 
232 |Shuswap Falls.......... 50-18 |118-49 | 1,600 |Jan. 1912-Dec. 1914 3 0 (0! Sh tae oe (1) 
QSAR OIONOV AM Be waeteide cree 48-39 |123-24 200 |Mar. 1914—Dec. 1915 1 10 1 ; D-II 
234 hcats River (Falls 

IRI VIET OG eines a dare oes 54— 1 |129-48 |N.S.L.}|/Mar. 1912-Feb. 1913 0 12 PAO ae kes (2) 
235 |Skeena River( Khatada 

River idee code dina. 54-10 |129-32 | N.S,L. |Dec. 1911—Dec. 1912 0 12 A ea ARE (2) 
DSO WiSkidewate:, a. cic cle ese 53-15 |132-— 4 | N.S.L. |Nov. 1909-July 1911 0 20 3S! A gitoere ans D-III 
237 msoda.Creek' 252 40< one 6 52-20 |122-19 | 1,690 |Jan. 1879-Dec. 1915 5 13 Qe WN hax uch D-II 
JEP OLAS ERAVED c.gs.ecielose ss See Ajlberni 
DISmDOOKE mann piace miseries 48-23 1123-44 25 |Jan. 1903-Dec. 1915 8 11 2 51-47 | D-II 
239 |Sooke Lake............ 48-34 {123-40 560 |Sep. 1913-Dec. 1915 2 4 Ts gente pete D-III 
ZA DISOrrentOr. ss cic iciac cies 50-52 |119-29 1,180 |Aug. 19138—Dec. 1915 2 5 Lcadligsite cee Prov 
..../Southgate River........ See Bjute Inle|t 
241 |Spence Bridge.......... 50-25 |121-20 770 |Jan. 1873—Dec. 1908} 13 83 14 8-00 | D-I 
.-..{Spillimacheen (46-mile)..| See Bjrisco 
Petal allsiacte ode tons See Ajlberni (/Stamp |Falls) 
242 |Stave Lake (Upper).....|49-18 |122-18 250 | Started July 1915 0 6 1g it erysreere Prov. 
....{Stave River Falls....... See Rjuskin 
OAGIStEGIEN Shab: ares dae once rt a 115-38 | 2,433 |Jan. 1893-Dec. 1915 6 5 Bio re aeiorateee D-II 
243 |Steveston (Garry Pt.)(T)|49-— 7 |123-11 6 |Feb. 1896-Dec. 1915} 19 11 il 37-75 | D-I 
244 Stewart... 0c6s0.6 es 55-57 |130- 0 215 |Sep. 1910-Dec. 1915 2 35 4 65°00 | D-II 
245 |Strathcona Park........ 49-52 |125-38 980 |Oct. 1913-Nov. 1914 0 14 2.) aerstattyes Prov. 
Pao GUSEUULAKe ney oe ees See Flort St. |James 
246 |Sugar Lake (head of). . .|50-25 |118-30 | 2,080 |Apr. 1912—-Dec. 1913 il 8 TP iopeets ers (3) 
247 |Summerland (T)**..... 49-36 |119-40 1,100 |July 1907-Dec. 1915 8 6 1 11-67 | D-II 
248 |Swanson Bay (T)....... 58- 2 |128-32 | N.S.L. |May 1907-June 1913 5 14 2 179-97 | D-II 
....|Swift River Dam....... See H\ydrauli |c 
ZA OSB DDEMas sis gov ideic eons 50-47 |119-20 | 1,350 |Jan. 1913-Dec. 1915 3 0 0. Treks D-II 
Peel kK Wales tase d dace okie See M{|cClure |Lake. 
250 WVEEYTaCeR cbystcants Berar eee: 54-30 |128-30 545 |Oct. 1912-Dec. 1915 2 11 2 41-11 | D-ID# 
251,)TéteJaune.... 035.2... 52-56 1119-31 | 2,400 |Apr. 1914—Dec. 1915 1 9 1 ilineetereceses Prov. 
252 \Uhetisisland...cscec.. 49— 0 {123-40 | N.S.L. |Mar. 1904—Dec. 1908 2 25 3 41-53 | D-II 
Hssy MM a gow 6.4 eae sabe bale 49-21 |117-35 | 1,500 |Aug. 1913—Dec. 1915 2 5 LY ere set Prov. 
Ln aplobacco Plains, +c. . 4.0. See Fjruitland|s 
252 qf Dranduillos tae ee apt: 50-41 |120-30 | 1,142 |Mar. 1911-Dec. 1915} 2 32 3 9-83 | D-I 
255 |Triangle Island........, 50-52 |129- 5 680 |May 1910-Dec. 1915 5 8 1 63-04 | D-I 
~ oleh | Lovin Island eh. scan oc See Cortez. 
2506 Uolteletie spain secre « 48-58 |125-32 | N.S.L. |June 1914—Dec. 1915 if 7 D aS |piotate D-II 
Fall WMION vemle a eesrtes Aerie 49537. |125> 1 i t,.0h0 Dec. 1893-Feb. 1898 3 13 Of aa D-III 
PERV AHANGA oe oe ee ..| See Glillis Bay 
258 |Valdez Island...... .149— 6 |123-40 | N.S.L. |Oct. 1895-Apr. 1899 3 i Z 56.72 | D-II 
259 |Vancouver (T) 49-17 |123- 5 136 |Oct. 1898—-Dec. 1915) 14 19 4 59-42 | D-T 
260 | Vancouver, City Hall. ../49-17 |123- 5 100 |June 1913-Dec. 1915 2 if Ly |S wetted Prov 
261 |Vancouver, Court House| Statioln commlenced rlecording Jan. 1916)......]......|...+-] weeeee Prove 
2QOZMIV AVeEUDY ackirmetc da. cite 51-35 |119-47 | 1,450 |Apr. 1913-Dec. 1915 2 9 Le eee = | 
263 Vernon! (T)e oe. ss wane 50-16 |119-16 | 1,575 |June 1895-Dec. 1915}| 14 47 6 14-48 | D-II 
ee ehVCSUVIUS) Bay secs oes qe: See Sjalt Sprijng Islan|d 
264 {Victoria and Esquimalt 

1 Rag eee aoe Dae Na 48-26 |123-22 | N.S.L. |Jan. 1875-Dec. 1915; 40 a 1 29-94 | D-(4) 
265 |Victoria Waterworks... .|48— at IPE PAU eon Jan. 1895-Dec. 1915] 21 0 0 34-54 | D-III 
266 |Waneta (Pend-d’ Oreille). 49-— 0 {117-37 | 2,260 |Mar. 1913-—Dec. 1915 2 10 LA locasonat kere D-II 
267 |Welcome Seki o 

(Porcher Id.).........|53-55 {130-22 | N.S.L. |June 1914—Dee. 1915 0 4 Pa eRe is. D-II 
268 WWresbley caste cc adele cco. 49-20 |117-45 1,414 |Feb. 1914—Dec. 1915 1 11 UG) ||) sevsvorahere D-IT 
....|West Kootenay Reclam- 

ation Warm. ass. 0s See Cjreston 
269 |White Lake..... 2.22... 49-19 {119-40 | ..... Jan. 1895-June 1895 0 6 WP alitneoes D-III 
2 WOM Walmer serie ecrteteecie 50-33 |116- 4 | 3,300 |Sep. 1909-—Dec. 1915 3 36 4 12-95 | D-II 
271 |Wolf Creek (near Wasa) |49-47 |115-40 | 2,550 |Sep. 1913-Dec. 1915 0 21 eh ea rc Prov 
DE zZ AW CULO )..s dove cise drovemias 49-36 |115-51 | 2,809 |Apr. 1912—Nov. 1914 0 31 3 14-85 | D-III 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station; many of these elevations have been taken from Altitudes in 
Canada, 2nd ed., 1915, by James White. 


a. Number of complete calendar years. 
b. Number of additional months in incomplete years. 
c. Number of incomplete years. 


+ In this column, ‘‘Prov.”’ indicates records supplied by Provincial Water Rights Branch. ‘‘D-I,” ‘‘D-II,” 
etc., indicate records supplied by Dominion Meteorological Service and show class of station. See page 513. 


** For station marked (T), temperature records are also given in this chapter. 
+ N.S.L. denotes ‘‘Near sea level.’ 

(1) Records by Couteau Power Company. 

(2) Records by Ritchie, Agnew & Company. 

(3) Records by Couteau Power Company. 

(4) Victoria is a chief station. 


' 


/ 


: MEE ORO LOG CArr DAL A= INDEX, SYA 
— atau ‘ : p 
; STATIONS IN ALBERTA AND YUKON FOR WHICH PRECIPITATION RECORDS ARE PRESENTED 
7 : b 
= : Average 
; Com-| Scattered | annual 
Station Lat. | Long, | Elev.* Limiting dates plete record total |{Author- 
N. W. years: |>~———_———_| precipi- |. ity fT 


Mths.| Yrs. | tation 


: a b Cc inches 
Ly ALBERTA 
Athabaska Landing..... 54-43 Apr. 1900-—Dec. 1915 6 65 9 15-41 | D-II 
‘Beaverlodge (Redlow) . .|55-20 Jan. 1912-Oct. 1915 2 18 2 14-52 | D-II 
, |Dunvegan (Peace River) |55-56 Jan. 1880—Nov. 1912 8 40 5 14:37 | D-IL 
Ebrannford ey. 26 4.468. 54- 3 Feb. 1910—Aug. 1913 1 30 3 20-12 | D-II 
-|Peace River Crossing... Aug. 1907—-June 1914 4 29 4 14-26 | D-II 
Ppa DINAN SS tie vee als, o cops Mar. 1908-July 1913 0 40 6 15-33 | D-II 
YUKON 
Carcross (Conrad)...... Jan. 1907—Dec. 1915 6 20 2 9-90 | D-II 
Biawson City. ci... oes. Aug. 1897—Dec. 1915] 12 29 4 12-92 | D-T 


PVihitehorse. 2. si.%... 0. 


Nov. 1904-Jan. 1911|. 4 14 3 11-37 | D-II 


_ * Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station ; many of these elevations have been taken from Altitudes in 
Canada, 2nd ed., 1915, hy James White. 
a Number of complete calendar years. 

6 Number of additional months in incomplete years. 

e¢ Number of incomplete years. 

{In this column, ‘Prov.’ indicates records supplied by Provincial Water Rights Branch. ‘D I,’ ‘D II.’ 
, indicate records supplied by Dominion Meteorolugicai Service and show class of station. See page 513. 


ae 


522) COMMISSION“OF ‘CONSERVATION ?. 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA 
a ae ES | (TE eA ET) BSS ET Lee a Sa SS 
Year || Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. Nov. | Dec. l| Annual 
a ee ee 
ABBOTSFORD (MATSQUI PRAIRIE)—Elevation, 89 ft. Y 
1 ToraL PRECIPITATION ; ‘ 
LESBO NM orcas ayenstnre 5-72 | 3°51 | 4°60 | 3-95 | 3-28 | 2-06 | 1-50 ; 2-45 , 5:33 | 3°70 | 3-79 | 5-63 45-52 
USO Ses orsreustoree a 3:34 | 3-64 | 6-59 | 2°34 *37 | 7-37 | 1-98 | 1:05 “48 | 9-54 | 2°56 | 8-43 50:69 
USO ere Sea 7:47 | 2-37 | 6-51 | 6-85 | 2°52 | 6-O1 | 0-41 | 1-92 | 8-08 | 5-28 ]10°53 110-71 68-66 
B92 ee cdotsievers mee 4-67 | 3:14 | 4-88 | 4:59 | 4-77 | 1-88 | 2-38 | 1-47 | 6-43 | 4-75 110-40 | 6-18 55+ 54 
URS UB TAS wien ea ee 4-09 | 5°56 | 5-67 | 5-58 | 5-85 | 4-35 | 1-33 | 0:94 | 5-78 | 5-56 110-65 |12-42 67°78 
S04 ee aon 7-74 |.6-07 | 6°63 | 9-46 | 5°87 | 4-60 | 1°85 | 0-00 | 5:13 |10-13 | 9-47 | 4-55 71-50 
LSOS TEE elena e 6:44 |\6°47 | 5:77 | 4-64 | 6-39 | 2-46 | 0-83 | 0:30 | 6-91 | 0:90 | 6-57 | 8-56 56-24 
TS 9G hieie Ge ae 7°91 | 6°82 |. 2°75 |. 5-12 | 3-83 | 2-97 | 0-04 | 1-47 | 1-84 | 4-11 ‘110-69 | 8-67 56+ 22 
LEO Ur Saaece: 5°68 | 5°35 | 4°73 | 3-93 | 3-21 | 4-76 | 1-75 | 1-07 | 3-82 | 2-63 |10-30 |10-93 58°16 
i at ® LJeseacs Cir oreo 5:29 {10°21 | 3-82 | 3-40 | 2-70 | 3-81 | 0-73 | 0-65 | 4:47 | 6-03 | 9-37 | 4-93 55+41 
LS OO. wer ad eas 7:50 | 6-61 | 3-00 | 5-54 | 5:12 | 2-03 | 1:45 | 3°88 | 1-75 | 4°62 113-74 | 9-71 64°95 
V9 OO Re teh ci rotec 7°63 | 5-50 | 7:04 | 4-92 | 7-11 | 8-22 | 2-20 | 2-36 | 2-65 | 7°65 | 5-33 113-50 74-11 | 
TOOM: aoe Sees a 5:97 | 7-59 | 5:48 | 5-43 | 5-74 | 2-99 | 0-98 | 0-09 | 2-71 | 4-63 |12-29 | 6-10 60-00 © 
LOO 2 Be aes 5:11 | 8:47 | 6-07 | 4:05 | 3-32 | 3-29 | 2-64 | 1-96 | 3-67 | 3-44 | 9-65 | 8-66 60-33 | 
QOS Res cvevetssenevsncis 8-54 | 1-61 | 6-10) 2-79 | 3-62 | 3-45 | 3-13 | 2-87 | 2-62 | 3-25 |11-22 | 7-96 57:16. 
TOOS Sse Soren. COLT 872 205 1Sa KS 45 a2 OSE 2164 9| St OS. 1504 al ee | eet | eee a | ‘ 
Meansi eee nn. 6°30 | 5°64 | 5+43 | 4-75 | 4-24 | 3-93 | 1°57 | 1-47 | 4-18 5°08 | 9-10 | 8:46 60:15 


During 1889-1904 (1904 incomplete), average monthly snowfall was: Jan., 6-4 in.; Feb., 7¢1; Mar., 3-5; Noy., 
2:7; Dec., 6:2. Mean annual snowfall, 25-9 in.; maximum recorded, 26-5 in., Feb., 1893. 


AGASSIZ—Elevation, 52 ft. 
ToraL PRECIPITATION 


3 eee ee Cee as ee i ee eee 3°65 | 5:77 | 5°23 {l. ae : 
3-89 | 5-30 | 6-41 | 3-25 | 2-10 | 5-86 | 2-52 | 1-50 | 0-90 [11-81 | 3-52 | 9-37 Il’ 5957 
ie oee: 2-34 | 4-24 | 8-14 | 4-15 | 4-18 | 1-04 | 3-94 | 7-83 | 6-51 [12-77 |17-92 |l....... 
7-12 | 3-27 | 6-01 | 4-26 | 5-16 | 3-20 | 3-27 | 2-78 | 5-92 | 6-35 [14-85 | 5-59 || 67-78 
5-09 | 8-21 | 6-84 | 6-16 | 6-57 | 5-42 | 1-55 | 1-82 | 4-96 | 6-34 {11-28 |12-71 || 76-95 
11-30 | 7-21 | 6-76 | 8-25 | 4-92 | 3-80 | 1-23 | 0-24 | 8-26 110-73 |10-62 | 4-69 || 78-01 
7-45 | 7-73 | 3-79 | 3-03 | 6-44 | 2-45 | 0-95 | 0-70 | 6-67 | 0-74 | 0-81 {13-74 || 54-50 
8-87 |12.65 | 4-18 | 5-29 | 4-62 | 2-86 | 0-30 | 0-38 | 2-19 | 6-34 | 9-87 |10-70 || 68-25 
6-19 | 2-21 | 7-91 | 3-12 | 4-42 112-06 | 4-58 | 1-13 | 6-50 | 6-23 | 5-45 | 3-63 || 63-43 
5:06 | 7-25 | 2-35 | 3-50 | 2-62 | 4-19 | 3-41 | 0-81 | 3-93 | 7-21 | 5-19 | 4-79 || 50-31 
6:70 | 7-86 | 4-71 | 3-27 | 6-62 | 2-42 | 1-76 | 4-17 | 3-07 | 5-36 |11-44 |10-15 || 67-53 
13-04 |43-81 | 6-19 | 3-40 | 7-60 |10-76 | 1-21 | 5:65 | 2-77 | 5-13 | 4-99 | 7-45 |] 72-00 
6-97 | 5-46 | 3-16 | 3-19 | 4-80 | 7-08 | 1-25 | 0-00 | 1°59 | 4-15 [10-57 | 4-76 || 52-98 
3-68 | 6-66 | 5-55 | 3-05 | 4-17 | 2-43 | 2-58 | 3-30 | 2-75 | 3-35 | 9-82 | 7-34 || 54-68 
5-39 | 1-40 | 6-04 | 5-30 | 3-58 | 6-03 | 2-30 | 5-08 | 7-30 | 2-71 | 4-42 | 8-20 || 57-75 
6:70 | 6-06 | 5-62 | 3-46 | 2-34 | 3-42 | 3-45 | 2-30 | 2-37 | 3-20 | 6-43 | 9-32 || 54-67 
5:46 | 4.28 | 5-60 | 4-86 | 8-46 | 3-20 | 2-40 | 2-80 | 8-40 | 8-42 | 2-51 | 4-26 || 60-65 
6-35 | 4.68 | 2-04 | 2-04 | 7-40 | 6-40 | 2-36 | 1-04 | 6-32 | 9-18 {10-50 | 6-59 || 64-90 
5:33 | 5.90 | 7-46 | 7-40 | 2-30 | 4-36 | 1-06 | 6-40 | 3-30 | 1-24 | 8-62 | 4-30 || 57-67 
3:14 | 6-02 | 7-64 | 3-60 | 2-66 | 4-68 | 2-60 | 1-24 | 1-90 | 3-93 | 7-45 | 2-62 || 47-48 _ 
4-43 | 5.68 | 2-03 | 4-22 | 3-22 | 2-36 | 3-49 | 3-18 | 6-35 | 5-49 |20-94 | 2-30 || 63-69 
4-63 | 5-51 | 5-36 | 3-22 | 4-93 | 3-51 | 1-16 | 3-90 | 3-47 | 7-00 | 7-61 | 6-70 || 57-00 
4-98 | 3.56 | 2-66 | 2:48 | 6-57 | 1-65 | 1-12 | 2-97 | 4-91 | 3-67 |11-04 | 7-69 || 53-30 
4-31 10-64 | 2-03 | 4-26 | 3-99 | 5-95 | 5-09 | 7-84 | 2-50 | 7-27 |13-82 |10-09 || 77-79 
13-24 | 5-12 | 7-66 | 4-72 | 6-08 | 7-33 | 3-71 | 2-71 | 7-68 | 8-84 |12-29 | 3-36 || 8274 
13-96 | 4-06 | 3-12 | 2:94 | 3-55 | 5-18 | 0-15 | 0-60 | 6-29 | 7-53 |14-72 | 0-53 || 62-63 
7-17 | 5-67 | 2-45 | 5-37 | 5-20 | 2-36 | 1-62 | 0-07 | 1-26 |11-26 | 7-75 115-39 || 65-57 
6-82 | 7-25 | 4-91 | 4-30 | 4-79 | 4-74 | 2-16 | 2-56 | 4-60 | 6-06 | 9-08 | 7-40 Il 64-67 


During 1889-1915 (1889 and 1891 incomplete), average monthly snowfall was: Jan., 16-4in.; Feb., 9:2; Mar. 
3:9; April, 0-3; Nov., 5°2; Dec., 6-7. Mean annual snowfall, 41-7 in.; maximum recorded, 89-0 in., Jan., 1913. 


: AKAMINA (NEAR KOOTENAY PASS) 


Short record for two months only in 1912. 


} ALBERNI (BEAVER CREEK P.O.)—Elevation, 300 ft. 
4 ToTaL PRECIPITATION 


39) 3+ 6: : 2-12 | 0-43 | 0-73 | 7-24 (13-93 | 7-12 |10-27 |]... Se 
‘ ° 5 0°83 | 1-22 | 0-02 | 2-35 | 0:75 | 5-02 |17-95 86-44 
6 4: 3 1 1-03 | 0-00 | 0-24 | 0-14 | 3-63 | 6-38 |13-50 53-50 

4: 3 0 2:33 | 1:76 | 1-95 | 2-23 |°3-90 | 8-13 114-04 53+ 28 

Q- 5 1 4-24 |'-0-'39")0-00 | 4°45 3-81 |11-8t | sa 0 jl) eee . 

uk 2: 4: 4:95 | 1-354 | 1-52 | 1-68 |11-20 | 8-56 |19-70 82-62 

3: 7 6: 2-61 | 1-37 | 0-42 | 2-18 | 5-07 }17-78 | 6-74 68:47 

6: 4: 2: 2-61 | 2-28 | 0-88 | 0-84 | 4-82 110-16 |16- 26 75-21 

5: 3° 3: 2:87 | 1°10 | 1-89 | 4-83 | 4-15 {16-39 | 7-13 62-17 

6° 4: 2° 0-77 | 1-01 | 1-25 | 0-72 | 6-23 |20-96 13-43 83-21 

2° ie 2: 2°38 | 0-96 | 1-23 | 5+32 | 4-72 | 8-50 |11-28 71-47 

5: 2° 3° 4-72 | 0-05 | 0-45 | 7-79 |11-27 |10-56 | 9-01 76-12 

4: Tf 3° 1-51 | 1-84 | 1-89 | 2:37 | 2-43 |14-51 |10-69 62-44 

5: 5. 3° 0-67 | 0-57 | 0-88 | 1-76 | 5-00 [22-45 | 8-59 74:18 

5: 0- 2: 1-70 | 0-87 | 2-25 | 0-90 | 6-22 /15-13 | 6-63 62-89 

5: 2° 2: 1-97 Ate 0-67 | 2:41 |°7-37 {12°88 | 9-44 65:50 

the 2°22 | 4: 0:97 | 0-18 | 0:47 | 2-95 | 3-41 | 8-93 | 5-10 43-99» 


| 
| 
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: METEOROLOGICAL DATA—PRECIPITATION 523 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
ie ee ks | o.oo eee 
Year | Jan. | Feb. | Mar, | April | May | June | July | Aug. | Sept. | Oct. Nov. | Dee. || Annual 
ALBERNI—Continued 


9°77 | 1-02 | 1-75 | 2-57 | 1-54 | 0-83 | 3-23 | 2-06 | 6-98 |13°54 12-67 66°58 
2-69 | 3-53 | 4-50 | 2-51 | 3-89 | 2-00 | 1-62 | 6-43 | 4-17 {16-52 8-62 63°44 
5:72 | 8-15 | 7-07 | 1-07 | 3-64 | 0-31 | 0-17 | 7-08 |16-08 |14-18 2°51 82-27 
8-52 | 5-67 | 5-83 | 2-95 | 1-42 | 0-88 | 0-27 | 2-34 114-14 | 9-11 {16-51 75-55 


Se aoe : Ok: 5°59 | 4°51 | 2:96 | 2-32 | 0-93 | 1-05 | 3-24 | 6-64 12°31 |11-00 6& +79 
During 1894-1915 (1894 and 1898 incomplete; 1899 no record), average monthly snowfall was: Jan., 21-5 in.; 


Feb., 9-6; Mar., 3°3; April, 1-0; Nov., 7:0; Dec., 8°7. Mean annual snowfall, 51-1 in.; maximum recorded, 
67-4 in., Jan., 1911. 


ALBERNI (BEAVER CREEK)* 


5 ToraL PRECIPITATION 
US a j|11-74 {10-46 |11-58 | 9-27 | 6-90 | 1-40) 1-05 | 0-30 | 2-41 0:74 | 6°01 {19°51 81-37 
ee 2:60 12-56 | 4-65 | 3-92 | 2-69 | 2-90 | 0-09 | 0-37 | 0-27 5°65 | 8°97 |17-27 82:94 
UGE eens 7°36 | 6-05 | 5:07 | 3-56 | 1-32 | 3-28 | 2-48 | 1-66 | 2-27 2°62 | 8°38 |12-11 56°66 
besa ee 4-51 |13-21 | 0-85 | 5-54 | 2-08 | 4-24 | 0-39 | 0-00 | 3-93 4°34 | 9-54 | 6°47 54°74 
ESO OP t eer d. ys cclel « 9-30 | 6-91 | 3-68 | 4-56 | 2-35 | 1-10 | 1-20 | 2-40 | 2-44 | 6-54 123-48 |13-23 77°19 
BleGans...-.2-... {111-40 | 9-84 | 5-16 | 5-37 | 3-07 | 2-58 | 1-04 | 0-95 | 2-26 | 3-98 11-08 |13-72 70:45 


During 1895-99, average monthly snowfall was: Jan., 15-7 in.; Feb., 6-5; Mar., 7-0; April, 0-1; Nov., 5-9 : 
Dec., 6-9. Mean annual snowfall, 42-1 in.; maximum, 35-8 ink, Jan., 1896. 


ALBERNI (STAMP FALLS) 


6 ToraL PRECIPITATION 


1914 \|17-94 | 5:37 | 7-22 | 6-67 | 


ALBERNI TOWNSITE, (SOMAS RIVER)—Elevation, near sea-level 


7 ToraL PRECIPITATION 
reer ree | meme (time ct laces Raldecate eases slope lt ee 1-22 | 5°82 (24-34 [14°57 |)......5. 
CUES Sareea 8-71 | 9-80 {12-30 | 1-07 | 2-01 | 1-45 | 0-55 | 1-17 | 6-09 | 4-95 | 8-68 113-22 70-00 
BOOM as eons. «Sei 11-28 | 6-40 | 5-50 | 3-01 | 2-36 | 3-81 | 0-06 | 0-39 | 8-48 |11-63 |11-22 | 9-24 73°38 
Sop eee 5-80 | 7-24 | 5-49 | 7-69 | 3-24 | 1-37 | 1-10 }] 0-95 | 1-95 | 2-12 /16-06 |11-05 64-06 
UE eee 11-52 | 7-75 | 6-87 | 4-98 | 3-12 | 0-86 | 0-17 | 1-16 | 1°49 | 4-89 |24-84 110-24 77°89 
OE Sia, os. 6iare.s ie HOSP ms (OOo lo OO. fete. slare.xilla ogbtreceil: the Saeier sats tee oe lhaecsetetet che Pete te eae US 167 | 2724s oes 
UD. a eee POMPOMIMO COS Os Ll yin oh asf! as, Sha, ail cis. ate) seail| asieveve™ | enor ona lector las eet ae een eee ACH BRIGG 
mMeans.......... 10:55 | 8:07 | 6:73 | 4-19 | 2-68 | 1-87 | 0-47 | 0-92 | 3-85 | 5-88 |17-28 {10-93 73°42 


During 1904-10 (complete record for 1905-08), average monthly snowfall was : Jan., 15:0 in.; Feb., 8-0; Mar., 
1:8; Nov., 1:7; Dec., 3-7. Mean annual snowfall, 30-2 in.; maximum recorded, 25-0 in., Jan., 1907, and Jan., 
1910. 


ALERT BAY (DOMINION STATION)—Elevation, near sea-level 


8 ToTaL PRECIPITATION 
ate eee enna nrr INEM (CREB oh cylit a een che acon o% [ace aroery libel alae. law ae [le inne STG cide oe Eee [EGIL | ee 
Gh i 6°43 | 3°74 | 5:00 | 3-60 | 1-04 | 0-86 | 1-25 | 1-00 | 4:00 | 6-88 | 9-42 | 2-74 45°96 
UD), 2 5°13 | 3°17 | 2°75 3°19 3°48 | 0:46 | I-38 | 0°18 | 1°27 |11°43' | 5°89 Io... chee... ee 

ALERT BAY (PROVINCIAL STATION)—Elevation, near sea-level 

9 ToTaL PRECIPITATION 

aH Re renee fil, 375 1 ee Ree Rete i564" | 688 age 160"| 4:00] 68" Fe en, | 608 
BRE 5 385 as -43 | 3- : : ; ; : *88 | 9: : . 
Dis Metanece hiats 6,8 | 4-00 | 3°31 | 4°43 | 1-75 | 3°65 | 1-02 | 1-72 | 0-10 | 1°30 111-15 | 6°35 | 7-81 46-59 
Snowfall in Feb., 1914, 1-O in. Total in 1915, 8-0 in,, all in Dec. 
ALEALI LAKE 

10 Torau PRECIPITATION 
ee reer || oiits Se lise iees.c|de So ee|sealoes [Bae eee ees oor OFO0N | 093 Te S2 7 TOS 7S leone 
Ree. ll 0:87 | 0-26 |. -. 00. | sc. 1:00 | 0-63 | 1-34 | 2-22] 2-09 | 0-60 | 1-46 | 0-80 |]. 2.22272 
Li rn 0-42 | 0-13 | 0-22 | 1-20 | 0-67 | 1:64 | 2-23 | 3-46 | 0-64 | 1-07 | 0-60 | 0-13 12-46 
BL yates aoc « 0:68 | 0-14 | 0-37 | 0-10 | 0:84 | 4-17 | 1-80 | 2-53 | 1-69 | 0-42 | 0-55 | O 00 13+ 29 
IPA oa ca- asa 1°50 | 2-53 | 0-09 | 0-34 | 0-90 | 1-73 | 0-60 | 0-80 | 1-62 | 0-07 | 1-01 | 0°75 11-94 
IGS See 0:53 | 0-28 | 0-38 | 0-35 | 1:99 | 2°62 | 2-76 | 0-52 | 0-74 |...... -O210))) OF BSA ete 
MMeans......¢.. 0-74 | 0-67 | 0-27 | 0-50 | 1-08 | 2°16 | 1-76 | 1-91 | 1-14 | 0-62 | 0-83 | 0-49 12°17 


i = d for 1912-14), average monthly snowfall was: Jan., 7-7 in.; Feb., 6-4 ; Mar. 
1:3 Seng bes ee ae Deck 4:0. Mean annual snowfall, 23-5 in.; maximum recorded, 25:3 in., Feb., 1914. 


4 * This station was established on Beaver creek, near Alberni, in 1894, and discontinued in 1900. See also Alberni 
_ (Beaver Creek P.O.). : 


. 


524 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. 


ALOUETTE (LILLOOET) LAKE—Elevation, 400 ft. 
il ToraL PRECIPITATION 


1911 : 2-12 | 8-36 | 2-77 [18-60 |13°15 a 


1912.22.22. 2/1153] 9-66 | 1-64 | 6-23 "| 3/93 '|°4-31']°3503"| 8-04 | 2-61 | 8-77 [19-02 [14-89 || "93-66" ie 
GIS EN. essen 11-69 | 9-59 /12-82 | 6-47 | 7-14 | 6-99 | 3-54 | 3-42 | 6-18 |10-87 |18-04 | 8-76 || 105-51 
ROTORUA. (Mae 17-26 | 7-22 | 8-20 | 8-21 | 3-23 | 5-35 | 0-90 | 0-86 {11-31 | 9-91 |19-41 | 3-98 || 95-84 
AGUG ie vce tides 11-39 | 7-82 | 6-61 | 8-47 | 7-33 | 2-14 | 2-14 | 0-44 | 2-77 [16-43 |11-02 |17-30 || 93-86 
Means......... 12-97 | 8-57 | 7-32 | 7-34 | 5-41 | 4-70 | 2-40 | 2-98 | 6-25 | 9-75 117-23 |11-62 || 96-54 


Snowfall in Nov., 1911, 20-5 in.; Dec., 12:3. In Jan., 1912, 12-0; Dec., 2:0; total in 1912, 14-0. In Jan., i 
1913, 95-8; Mar., 8-0; total in 1913, 103-8. In Nov., 1915, 0:5; Dec., 1-5; total in 1915, 2-0 in. ; 


ALVASTON—Elevation, 1,325 ft. 


12 ToTaL PRECIPITATION s 
TOTS lees [i vena | Pee Roe Bete (S26 if 156491) 0255 10477 e320 nOs90Nm oom meee = 
ee ee Peo ee Bro ds |0890) le 22) ae 


Snowfall in Nov., 1915, 5-5 in.; Dec., 9-9 in. 


ANNIS (CANOE POINT)—HElevation, 1,160 ft. 


13 ToraL PRECIPITATION 

I eae | eee penn Dome Cures SSG TANT < poe 1-04 | 1-36) 1°16] O91 [40135 25295 S568) eons 2 
TOUT ators cual arora 8°57 "| 2al | 127) OF85 | Lee | P- 147) 1268) 1-11 11-89 hoes |)5248 3°51 24+ 29 
LOUD ea ee 3°50 | 1:31 | 0-08 | 1-22 | 1-97 | 1-91 | 2-80 | 1-86 | 1-29 1-67 | 2-33 | 1.49 21-43 © 
LOS Seater iete 4-91 | 1-20 | 0-68 | 0:44 | 1-55 | 3-92 | 2-03 | 1-27 | 2-18 | 2-19 1-62 | 0:33 22-32 
LOU A eae te renee 3°51 | 1:99 | 1-25 | 1-14 | 1-15 | 2-05 | 0-72 | 0-44 | 2-27 1°90 | 3-22 | 1-26 20-90 
LER UY, Bas tap een 2°18 | 0-37 | 1:00 | 2-06 | 2-76 | 4-21 | 3-11 | 1-20 | 1-36 | 2-24 1-23 | 2°86 24:58 
Mieanae eee 3°53 | 1-44 | 0-86 | 1-14 | 1-72 | 2-38 | 1-95 | 1-17 | 1-65 2-07 | 2-67 } 2-19 22°77 a 


During 1910-15 (1910 incomplete), average monthly snowfall was: Jan., 27-7in.; Feb., 8-8 ; Mar., 1-1; Nov., @ 
5:0; Dec., 15:0. Mean annual snowfall, 57-6 in.; maximum recorded, 49:1 in., Jan., 1913. 


ARMSTRONG—Elevation, 1,190 ft. 


14 TovTaL PRECIPITATION 
LORS Fa. eit 2-62 | 1-37 | 0:06 | 1-20 | 0-52 | 1-92 |] 1-94 | 1-36 | 0-95 1°76 | 3-35°| 2°18 19-23 | 
LOTS Nohactescte 3°25 | 1-67 | 0-42 | 0-35 | 1-33 | 4:59 | 1-77 | 1-62 | 0-90 2°48 | 1-61 | 0°75 20°74 
UO) F RO gre we, aa 2°81 | 1-56 | 0-66 | 1-01 | 1-34 | 1-20 | 0-98 | 0:23 | 2-31 1-65 | 2°37 | 0°55 16-67 
TONG aera tee ae 1-99 | 0°64 | 0-93 | 1-50 | 2°95 | 3-26 | 2-27 | 0-84 | 1-48 | 1-67 | 1-09 | 2-14 20-76 
Means......... 2-67 | 1-31 | 0-52 | 1-02 | 1-54 | 2-74 | 1-74 | 1-01 | 1-42 | 1-89 | 2-11 | 1-41 19-38 


During 1912-15, average monthly snowfall was : Jan., 23-0 in.; Feb., 6-5; Mar., 0-6; Nov., 7-5; Dec., 10°6- 
Mean annual snowfall, 48-2 in.; maximum, 32-5 in., Jan., 1913. ’ 


ASHCROFT (PROVINCIAL STATION)—Elevation, 1,000 ft. 
ToraL PRECIPITATION 


Bidion i] eic.c1sino] lpeisenidl lec eraap|io ha mani aBial egos Galle boone 0:74. | 0°505/02374||/eaeen 
0:40) } 0:47 5) 0-00) | (0-115) (0-41 |/0:70i)|05 731) (2504) ||) fee 2 |. eles |e . 
oh Bidens | és eolevor «| lolole teralel]| evesave all sbeneienavei| er oi eretel iolintellevsi|icvatere teil tie) crore 0-31 | 0°46) | 0-00 ||.) 2am 
DOL Gni os Sattetars by 0-80 | 0:21 | 0-32 | 0-03 | 2-19 | 1-42 | 2.15 | 0-98 | 0-25 | 0-47 | 0-35 | 1-12 10-29 


* The Figures for 1912 and 1913 were obtained from the head office, Dominion Meteorological Service. 
Snowfall in Dec., 1912, 3:7in. In Jan., 1913, 4-0; Feb., 2°3. In Nov., 1914, 1-5 ; Dec., 0:0. In Jan., 1915, 
2°0; Feb., 1:0; Dec., 5-7; total in 1915, 8°7 in. ‘ 


ASPEN GROVE—Elevation, 3,200 ft. 


16 ToraL PRECIPITATION 
LOTR ioe ecttteta eral (cavern tol cic asec | Cage ee | eee | O18) | 2223) 0: GON 2525510945 eee 6 
BOTA Reese the eee | 4:46 | 1-00 | 1-40 | 0-65 | 2-00 | 0-00 | 0-00 | 0:00 | 1-25 | 1-55 | 1°51 | 0-90 14-16 
JRO Saree 1:48 | 0°65 | 0-78 | 0-90 | 2-57 | 1-48 | 2-04 | 0-23 | 1-01 1-58 | 2-17 | 1-94 16-83 


Snowfall in Nov., 1913, 18-0 in.; Dec., 4°5. In Jan., 1914, 23-5; Feb., 10-0 ; Mar., 14-0; April, 3-0; Nov.» 
9-5; Dec., 9-0; total in 1914,-69-0., In Jan., 1915, 14-8 ; Feb., 6-5; Mar., 2-5; April, 2-2; Nov., 19°5; Dec» 
16:4; total in 1915, 61-9 in. Ea eRe: 


ATHALMER—Elevation, 2,620 ft. 
17. - Torat PRECIPITATION 


LEE Che Dae hee re or 0-3 
0-99 | 2-72 | 1-99 | 0-48] 1-46 | 0-41 |"i-03'|'0-67 |...... 
danny stipe |ats vetlansan bosennel Got ech we eal ar tel onde vbaubenelas faci wala 1a62 6aelnOsaOt 
BF kes 1-19/| 0-51 | 0-33-] 0-37 } 0-85 | 1-31-]'1-49 | i-di |... .)..... hh... de 


Snowfall in Dec., 1905; 2:0 in. In Jan., 1906, 4-5; Feb., 2-5; Mar., 1:5; Nov., 3-4. In Oct., 1908, 5-0; — 
Nov., 1:0; Dec., 5-0. In Jan., 1909, 8-9 ; Feb., 4-2; Mar., 0°2; April, 1-6 in. : ; ; 


LOOSE SAT a Aces 0:45 | 0:25 | 0-15 


f 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Decs | Annual 
ATLIN— Elevation, 2,240 ft. 
18 ToTaL PRECIPITATION 

Mme perce yet ers) caterer | ote ie ats. c| vtale ote s[sts ote all Gate ice] cae teoell tens van Se £06 1 0°48: 9[ 1°55) | (OS 760 | ee 
WO GMa ick Se aCe! (O-O0l ite o.., 0-25 | 1-74 | 1-62 | 0-71 | 0-78 | 1:45 | 2-55 | 0-88 12°07 
HOOT lio). va'c'e «553 0-99 | 2-18 | 0°55 | 0-09 | 0-34 | 0-32 | 0-42 | 1-48 | 0-58 | 0-82 | 2-34 | 0-51 10-62 
BIS cia sies0 vt ss = 1-08 | 0-60 | 1-76 | 0-08 | 0-14 | 0-89 | 0-21 | 0-80 | 1:96 | 1-49 | 1-48 | 0-95 11-44 
MOOD esi cicres asa 0-33 | 0°53 | 2-12 | 0-36 | 0-49 | 0-51 | 1-92 | 1-82°| 2-54 | 1-37 | 0-70 | 0-28 12-97 
OL Seno ne 0-68 | 0-88 | 1-30 | 0-88 | 1-06 | 1:28 | 2-11 | 1-03 | 0-57 | 0:62 | 0-73 | 1-17 12°31 
BDU eee rsvavscone.e.s:eye 0:75 | 1-35 | 1-17 | 0:10 | 0-16 | 0-74 | 0-41 | 1-69 | 1-96 | 0-59 | 1-12 | 1-68 11-72 
ROI a ee 0-80 | 0-37 | 0-08 | 0-26 | 0-17 | 0-26 | 0-50 | 1-77 | 0-51 | 1-25 | 0-60 | 1-39 7-96 
PRES eters c eis .0) ose « 1-63 | 0-62 | 0-20 | 0-38 | 0-28 | 0-52 | 1-11 | 1-27 | 1-16 | 1-46 | 0-86 | 3-10 12-59 
BEL tines islsi2 oteicus 0-70 | 1-18 | 0-90 | 1-19 | 0:56 | 0:27 | 0-66 | 0-47 | 2-06 | 1-02 | 0-92 | 0-28 10-21 
BLD oso «o's « 0-47 | 0:90 | 0-32 |} 0-21 | 0-99 | 0-74 | 1-14 | 0-37 | 0-14 | 1-60 | 0-32 | 1-25 8-45 
IMTEANS ws. 5 | 0-88 | 0-93 } 0-84 | 0-39 | 0-44 | 0-73 | 1-01 | 1-14 | 1-21 1:10 | 1-20 | 1°11 10-98 


During 1905-15 (1905 and 1906 incomplete), average monthly snowfall was: Jan., 8-7 in.; Feb., 9:1; Mar., 
6-2; April, 3-3; May, 0-3; June, 0-3; Sept., 1:8; Oct., 6-3; Nov., 9:1; Dec., 10-4. Mean annual snowfall, 
| 55°5in.; maximum recorded, 30-3 in., Dec., 1913. 


AYANSH—Elevation, near sea-level 


19 Toran PRECIPITATION 
eI... ca | 5 intone ae Oe een eee 1-15 | 4°41 | 1-52 | 3-65 | 3°85 | 6-11 | 1-21 | Sees : 
PSHM S i 0)'p steers ve | 4°51 | 1-31 | 1°25 | 1-46 | 1-25 | 4-54 | 2-11 | 0-99 | 1-71 | 7:87 | 2-80 | 1-66 31:46 
Snowfall in Noy.; 1914, 18:0 in.; Dec. 12-0. In Jan., 1915, 7-5; Feb., 6-0; Nov., 9°53; Dec., 1:3; total in 


1915, 24 3 in. 
BABINE LAKE—HElevation, 2,230 ft. 


20 ToraL PRECIPITATION 
esl) nnn | EET NSE... il sisted o[ desta ss | delouls. chordal oll cetucanoliociswers Boe Neoa Som 1a 5i | ae 
OS a eae ASSO | mele Su cO st. O! | eee eee i Meee Sas, eas ell Meveeters 2°48 | 1°50 | 1°96] 2°70 | 1-20 }/.......5. 
MLO etereceire le sistas e 1-85 | 1-05 | 1-47 | 0:94 | 5-61 | 2-98 |} 1-13 | 2-64 | 1-96 | 2-85 | 4-18 | 2-70 28-36 
NOUS Se re SOM eset Oe O7. 1 Peet sta vel ater oh] earch transl, Paneyeay|l onatee tebreral atta saree a}|apovezet ctegtItstee te haven ker ct eee ha ot eee eae 
eee tenets | Rees abies coe cll cdsieyis ix’ al| ata atts. oi| sic. 08s al] sos tapetbrel| ool ee ll eescay ote is 1603) O25: 170% 7OnIO! 70) ines 
BOTS <i: MOF TSS SieOGG 1) Le 90! | oceke ee all Seree al eee ol eee er 1°87 | 0°85 | W455 seen 
Ae ote a. wiser slave 2-00 | 0-80 | 1-60 | 3-86 | 0-20 | 0°40 | 0-05 }...... 0-90) 1) L207) "00.1 (0-60) Shee 
DIED ar ayei'eve\s\ oysiey es OROOM MO GOR ONAL Delle ccc. casl apres ont seetarees aif ettedeucttartlnenererete 4°75.) 2°41 | 150 |) 0:70 jn. coeee a 
MMiéans...,..'... 1-94 | 1-03 | 1-14 | 2-23 | 2:90 | 1-69 | 0-59 | 2-56 | 2-14 | 2:26 | 1-90 | 1-21 21-59 


During 1908-15 (complete records for 1 year only), average monthly snowfall was : Jan., 18-9 in.; Feb., 9°5 
Mar., 8-6; April, 6-5; Oct., 6-1; Nov., 16-1; Dec., 11-4. Mean annual snowfall, 77-1 in ; maximum recorded, 
41-8 in, Nov., 1910. 


BANFIELD—Hlevation, 50 ft. 


7 21 Torau PRECIPITATION 

MIO0S...........l|..0.5- 5°26 | 5°28 | 8°09 | 7°97 | 5-61 | 2°12] 1-99]...... 13°15 (25°36 (11-46 ||........ 

i004... 2.2... 14-43 123-69 |11-47 |10-20 | 2-65 | 1-87 | 1-42 | 0-04 | 2-74 |...... 297 15 133° 77 Nk ae 

BLOOD. .0.s cece ses 4-49 |11-36 |10°55 | 1-55 | 2-47 | 0-15 Aig 1-54.| 9-23 | 5-04 | 2-76] 7-50 56-64 

MI000;.......... 10:94 | 4-93 | 2-75 | 2-99 | 1-02 | 2-78 | 0-05 | 0-84 | 9-58 | 8-14 {10-41 |10-51 |] 64-94 
Means......... 9-95 }11°31 | 7°51 | 5-71 | 3°53 | 2-60 | 0-90 | 1-10.] 7-18 | 8-78 |16-92 |15-79 91-28 


| Snowfall in Mar., 1903, 3:0 in.; Oct., 0-2. In Jan., 1904, 3-5; Feb., 12-0; Mar., 5-0; Nov., 4:0; Dee. 
24-5. iin Jan., 1905, 0-1; Oct., 1-0; total in 1905, 1-1. In Jan., 1906, 2°9; Dec., 0-0; total in 1906, 2-9 in 


| BARKERVILLE—Elevation, 4,180 ft. 


22 ToTaL PRECIPITATION 

MmISS8S8,.........: 401) 4°71 | 2°78 | 5°45 | 1°39 | 4-02 | 3°46 | 3-28 | 2-30] 4°12) 2-63 | 3-47, 41-01 
| 1880. en She: 250 | 3.00 | 1255 | 1-66 | 3-70 | 2/16 | 0-32 | 4-25 | 3-24'| 1-03 | 1:90 | 3-40 || 23-71 
BR hie a a0 1-25 | 2-05 | 3-80 | 3°73 | 3-80 | 2-46 | 3-85 | 4-25 | 3-05 | 2-35 | 3-15 | 4-52 |} 38-26 
occ as 2-60 | 1-60 | 2-30 | 1-15 | 1-05 | 4:35 | 3-70 | 2-00 | 4°66 | 2-35 | 4-83 | 4-20 |] 34-79 
Micon... 0227 67407191200. 1°12 1.126: |. sone 2-22 | 7-40 | 3-72 | 6-73 | 3-01 | 3-53 | 4-20 ||..:.... P 
MmNS03........... 3-67 | 2-20 | 1-20 | 2-15 |'3°75 | 5-27 | 2°79 | 3-65 | 2-97 | 5-63 | 3-60 | 5-10 || "40-98 
2 ee 2:60 | 1-70 | 1-40 | 2-76 | 2-01 | 4-02 | 1-09 | 1-79 | 3-93 | 1-07 | 3-02 | 1-80 |] 27-19 

| BS05i......00.. 3-90 | 5-20 | 0-70 | 0:30 | 2-58 | 1-97 | 2-04 | 2-40 | 1-98 | 0-51 | 5-28 | 6-28 || 32-14 
ORGS. oS sae cs 9-31 | 2-90 | 2-20 | 0-80 | 2-18 | 1-95 | 0-16 | 1°75 | 0-99 | 1-77 | 2-30 | ‘1-30 || 20-61: 
eres 1-00.| 2-50 | 2-20 | 0-39 | 2°59 | 2°55 | 5-56 | 1-19 | 0-00 | 2-99 | 2-80 | 2-00 || 25-77 
MIS98........... 2-50 | 4-10 | 1-80 | 1-50 | 1-23 | 5+68 |...... 0-58 | 3-87 | 2#76 |°3-50 | 1-30 ||........ 
BAG.  ocUaes 1-79 | 4-09 | 2-18 | 1-78 | 3-09 | 2°74 | 310 | 2-88 | 2-96 | 2-22 | 2-06 | 2-36 || 31-95" 
7t900........0-. 1-82 | 4-30 | 0-76 | 0-76 | 2-84 | 5-91 | 2-78 | 8-50 | 2-00 | 5-20 | 3-14 | 1-60 || 39-61 
MOOl........... 4-40 | 1:22 | 2-90 | 1-86 | 3-17 | 4-00 | 3-38"| 0-94 | 3-52 | 2-26 | 3-90 | 4-20 || 35-75 
mi002....... 1-80 | 1-80 | 1-90 | 2-18 | 4-34 | 3-56 | 2-98 | 3-46 | 3-70 | 0-91 | 4-10 | 1-50 |], 32-23 
1903........ 77 {|| 1-40 | 0-46 | 1-95 | 2-86 | 2-78 | 3:58 | 3-77 | 6-42 | 7-74 | 0-76 | 1-00 | 2-20 ||’ 34-92 
sO04>........ 5-40 | 4*30 | 2-70 | 1°15 | 1-59 | 2-54 | 2-13 | 1-30 | 3-06 | 3*40 | 0-92 | 3-56 || 32-05: 
Mn1005:.......... 9-00 | 1-76 | 1°60 | 2-18 | 2-34 | 4-14 | 2-20 | 4-21 | 2-08 | 3-62 | 3-74 | 2-80 || 32-67 
 4906....27722. {|| 3-40 | 0-60 | 0-71 | 2-38 | 1-00 | 3-00 | 2-14 | 1-30 | 7-46 | 6-32 | 3-46 | 5-86 || 37-63 
A RE cha a | GR eae 0-00 | 0-16 | 1-06 | 2-90 | 6-40 | 5-24 | 3-25 | 1-49 | 4-04 | 4-30 |]... ; 
eee |i 3:50 '|°3533'| 5-75 | 2-91 | 2-29 | 4-52 | 3-72 | 6-29 | 2-60 | 5-25 | 4-43 | 2-95 |}" "49-54 
MO ec bares 9.37 | 3-72 | 1-40 | 3-62 | 1-62 | 1-46 |. 2-81'| 3-68 | 4-93 |'3-99 | 4-42 | 3-39 | 37-414 
ee os al britain alec, eaten tds tI ral biel gL 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year 1 Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


BARKERVILLE—Continued 


se Cala eee ye Oe ee 


LOT ON pds: aieteterst 3-30 | 2°29 | 1°30 | 1°50 | 2-53 | 3-56 | 2-96 | 3-27 | 2-17 | 4-28 | 3-15 | 3-40 33-69 
NOU Ds sveyshore rte cers 6 5:90 | 2-05 | 4-10 | 2-07 | 1°86 | 4-12 | 2:12 | 2-84 | 3-62 | 0-84 | 2-99 | 3-80 36-31 
MOLD Saveasrs he ets 0-86 | 1-34 | 1-10 | 2-25 | 1-81 | 2-50 | 3-42 | 4-24 | 1-14 | 3-21 | 2-35 | 6-01 30-23 
TOLSR,, sc ttenters 7-50 | 1-60 | 4°15 | 1-85 | 3-13 | 1-99 | 2-15 | 5°54 | 5-98 | 4-53 | 5-26 | 1-65 | 45°33 
L914. i. stein 4:60 | 3°60 | 2°55 | 2-28 | 3-22 | 4-39 | 4-69 | 0-96 | 3-75 } 2-19 | 4-51 | 3-10 39-84 
LOLS Mei sale moat 0:77 | 1:74 | 0-91 | 2-62 | 3-74 | 5:27 | 4-90 | 2-47 | 2-68 | 5.20 | 3-05 | 4-85 | 38°20 S 
Means)... scise oes) ¢ | 2°56 | 2-04 2°47 | 3:46 | 3-19 | 3-30 3°32 | 3°39 || 35°09 


During 1887-1915 (4 years incomplete), average monthly snowfall was : Jan., 26:2 in.; Feb., 25-0; Mar., 18°4; mh 
April, 13:6; May, 3:0; June, 0-7; Aug., 0-1; Sept., 1-7; Oct., 98; Nov., 26°3; Dec., 33:8. Mean annual 
snowfall, 158-6 in.; maximum recorded, 62-0 in., Jan., 1892. 


BAYNES LAKE—Elevation, 2,800 ft. ; 
23 ToraL PRECIPITATION a 
ios | 1-28 | 0-32 | 0-54 | 1-41 | 1-62 | 3-62 | 1-74 | 0-32 | 3-11 |...... [ 1-75 | 2-08 ||... aaa x 
Snowfall in Jan., 1915, 12*8 in.; Feb., 2°3; Nov., 7-0; Dec., 19°4 in. 4 
; 
BEVAN—Elevation, ‘40 ft. ; 
24 Toran PRECIPITATION zZ 
LOTAG Ey AO ae | eR, SEM Al ee: CR | ee ee | ee | efi 0-91 | 7:45 [18-26 {11-71 | 4-01 | rr... A 
eer Pa oe | 8-01 | 7-63 5:02 | 2-96 | 4-71 | 1-04 | 1-42 | 0-08 | 1-49 |14-21 111-97 {18-59 77138 | 
Snowfall in Noy., 1914, 14-0 in. In Feb., 1915, 2°5 ; Nov., 8°5; Dec., 19-4; total in 1915, 30¢4 in. 4 
BELLAKULA—Elevation, 150 ft. Zz 
25 ToTaL PRECIPITATION 
LSOS oes cee eke leapt a ADA ca lana eee 0:91 {0-29 | (0°43)(115309|! 2: 51), 5°85 Ieee calle ee 
13900 7k es 2°80 | 3-30 | 2-60 | 0-20 | 0-05 | 1-63 | 3-80 | 2-53 | 1-86 | 4-73 1-30: | 1°15 25°95 
LOO0:: Aas Se Seo 501 1-28) e996) 2578) ile Sdi) de34, 12237 || 1693) | een nnn 3°37 |) 3 oe 
OOD og eee 4-70 | 1-05 | 2-83 | 3:00 | 2-43 | 1-09 | 2-78 | 1-74 | 0-50 | 8-99 10:00 | 9-75 48-86 
L902 roe en 5:57 | 2-01 | 3-54 | 0:86 | 1-80 | 1-91 | 2:72 | 2-75 | 3-93 | 3-59 1:69 | 5-63 36-00 
1903 on eee 2-05 | 0-00 | 0-27 | 1-23 | 1:14 | 2-88 | 1-52 | 2-41 | 6-92 | 8-74 | 9 58 | 6°41 43°15 
1904) nee. 5°82 | 3:50 | 0:50 | 3-55 | 0-55 | 1-93 | 1-17 | 0-17 | 5-04 | 5-83 7:76 | 6°10 41-92 
L005 ae hoe 2-06] 2285510375791 /0- 965) 10°95. (0259) | ae [eens | eee |e | Ae || ° 
LO OG cree agee te coral lon ee cee tee a Bacon 5 Ee lle a x 1-91 | 0-83 | 2-23 |10-66 {12-72 | 3-95 | 6-05 ||....... by 
LOOT Sees rete on 1°58 | 4°18 | 1-45 | 2-15 | 1-538 | 1°56 | 1-01 | 2-96 | 3:91 | 5-37. 11-63 | 3:82 40°45 © 
1OOS PR ee nee 1°48 | 3-98 | 6:97 | 3:74 | 2-03 | 1-61 | 2°74 | 0-73 | 6-15 | 4-13 4-40 | 4-96 42-98 
OOO Tse ae ee 2-90 | 2-80 | 1-23 | 0:76 | 2-57 | 1-54 | 1-72 | 3-89 | 4-04 | 7-16 6°81 | 2-34 37-76 
110 A 6:55 | 3-17 | 8-03 | 1-99 | 1-77 | 2-81 | 1-28 | 1-94 | 2-47 | 6-58 5:67 | 4°46 46-72 
POLL Mri croc. 3:62 | 1-68 | 3-80 | 1-37 | 1-26 | 1-48 | 0-93 | 1-59 | 2-13 | 4-71 6-79 | 7-00 36: 36 
O25 eee tet tye 5:79 | 1-93 | 0-71 | 1-76 | 0-76 | 0-61 | 1-25 | 1-17 | 0-85 5:04 | 8°34 | 6-90 35°11 
LOLS ea et ee 6°68 | 2-74 | 3-67 | 2:64 | 4-37 | 3-31 | 1-07 | 1-77 | 8-15 {12-42 9-35 | 6°99 63:16 
LOLA orto 5:17 | 2-95 | 8-88 | 2-85 | 2-22 | 1-30 | 3-31 | 0-89 | 4-52 | 4-59 12:95 | 0-98 50: 61 
191.5) ee ears 1°78 | 1°53 | 1-22 | 2-44 | 2-66 | 1-26 | 2-21 | 1-30 | 2-12 |12 40 | 3-87 | 5-08 37+ 87 
Meansiee oer 3°87 | 2°68 | 3-16 | 1-94 | 1-80 | 1-68 | 1-76 | 1-81 | 3-84 | 6°84 | 6°87 | 5-06 41°31 


During 1898-1915 (5 years incomplete), average monthly snowfall was: Jan., 18-7 in.; Feb., 12-6 ; Mar., 6°63 — 
April, 1-5 ; Oct., 0-5; Nov., 6-3; Dec., 8:0. Mean annual snowfall, 54-2 in.; maximum recorded, 38-5 in., Jan., 


1913. 
BIRCHBANK—HElevation, 1,400 ft. 


26 Tora. PRECIPITATION 
UU Bees tocol aneies Lae dh anit eed ee ee oan 1-92) | P439/"5*52 4) 1-15) 1) 
TOU SeeSee <8 } 6:91 | 1-91 | 1-88 | 3-11 | 1-65 | 1-74 | 0°65 | 0-00 | 2-94 | 2-34 | 4-99 1-20 | 28:12 
LOT ro ntemstnes 0:90 | 2-37 | 2-13 | 3-16 | 4-12 | 1-55 | 3-89 | 0-04 0:24 | 2°05 | 4-85 | 5-07 30+ 37 


Snowfall in Dec., 1913, 8-Oin. In Jan., 1914, 260; Feb., 12°5; Nov., 3°0 ; Dec., 12°0. In Jan., 1915, 9-0; 
Feb., 15:0; Nov., 40°3; Dec., 18°6; total in 1915, 82-9 in. a 


BONNINGTON FALLS—Elevation, 1,650 ft. 
27 TorTau PRECIPITATION 


eee cael laateine Manone ond Caanne tan en Soe LICL 24a e136 1 ||. ee . 
3°20 | 1-75 | 1-66 | 1-66 | 0-08 | 3-34 | 2-33 | 5-84 | 0-52 | 1-67 | 4-99 5 27-99 
1-25 | 1-00 ! 1-20 | 3-03 | 4-13 | 2-23 | 2-72 | 0-07 | 0-70 | 1-72 2-20 0 


Snowfallin Nov., 1913, 8-0 in. ; Dec., 5:2. In Jan., 1914, 27-7; Feb., 6-5 ; Mar., 5-2; Nov., 3° 


total in 1914, 51:9. In Jan., 1915, 12-5; Feb., 10°0; Nov., 22-0; Dec., 26-0 ; total in 1915, 70°5 in. 
BOS WELL—Elevation, 1,780 ft. 


28 Torat PRECIPITATION 
19S eer el ete elicne eae O=99 1 0°479) 2501160! | Sere. | Berne Spuneed actin Po scm me Sake... Ree 
A914 emcee arene eee me 1-83 | 0°43 | 0-69 | 1-54 | 0-98 | 0-30 | 2-53 | 2-09 | 4-11 | 1-76 | Jute Shee - 
LOUG Cee cartes 1-35 | 0-93 | 0°95 | 2°11 | 3-49 | 2-28 | 5-21 0-32 | 1-45 | 1-68 | 3-20 | 3-81 26:78 


Snowfall in Mar., 1911, 2+5 in.; April, 3-9. In Mar., 1914, 10°5; Nov., 1°5; Dec., 11-9. In Jan., 1 53 
Feb., 3-3 ; Nov., 15°4; Dec., 225% total in 1915, 54°7 in. : pe ee 


P 
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METEOROLOGICAL DATA—PRECIPITATION 527 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


BRIDGE RIVER (ABOVE CANON)—Elevation, 1,800 ft. 


29 TorTaL PRECIPITATION 
enact pene yee meer | ime = Bis Gore sactil gf encore olf ss: elles wipleveraser © ell aieusante te LIST M20) ee 93 e261) [ese35) |) os O0N eects 
DE a ea | 3:18 | 2-74 | 1-74 | 0-70 | 1-47 | 2-01 | 0-14 | 0-07 | 4:22 | 1-17 | 6-46 |.0-73 | 24-63 
OER. le ei ole a 0:77 | 1-08 | 0-47 | 0-43 | 1-78 | 1-62 | 1-38 | 0-62 | 0-22 | 4-20 | 1-04 | 1-96 15°57 


Snowfall in Nov., 1913, 19:5in; Dec., 7-0. In Jan., 1914, 0:0; Feb., 15-0; Nov., 15:0; Dee., 4°5 ; total in 
1914, 34-5 in. 


BRISCO (46-MILE) (PROVINCIAL STATION)—Elevation, 2,600 ft. 


30 TorsaL PRECIPITATION 
Fics a ery PD | eC ANE PE SP Ls alba is deer lense eater ei ens mene [ieersurer ee intone eres DATO Tie Pala y O52 4 Nereis 
ON Arse os ere.le oslo, aun | 2-64 | 0-80 | 0-44 | 1-21 | 1-49 | 2-22 | 1-00 | 0-92 | 2-53 | 1-11 | 1:83 | 0-44 | 16°63 
PROMIEV Fae: sea er 6 pores 0-52 | 0:41 | 0-34 | 1-10 | 1-54 | 4:70 | 4-67 | 0-59 | 1-01 | 1-14 | 0-92 | 2-60 19-54 


Snowfall] in Oct., 1913, 0°5 in.; Nov., 1:5; Dec., 5-2. In Jan., 1914, 9°7 ; Feb., 4-9; Mar., 1-7; Nov., 
8°4: Dec., 4:4; total in 1914, 24:1. In Jan., 1915, 5-2; Feb., 4:1; Mar., 2°4; Sept., 4-0; Nov. 5:4; Dec., 
15:7; total in 1915, 36-8 in. 


BRITANNIA BEACH—HElevation, about 165 ft. 


31 ToraL PRECIPITATION 
ee eee eee eee ee ee eee any Esl 
SON Be TA as cal reese yeni (eet (eine nid ioe etord [ratios ry lok ines al hor oicecy | os hog 69245 saeaee ° 
aT cay ey e''el el oy silane jigs 3-80 | 6-58 | 5-32 | 1-48 | 2-08 | 0-48 | 0:77 | 8:25 14:41 ji 94 2°45 77°41 
PEO en. scvteale oi 7-83 | 6-84 | 5-17 | 5°77 | 4:47 | 1-35 | 1-60 | 0-54 | 1-64 114-56 | 7-09 |15-60 72°46 


Snowfall in Dec., 1913, 3-1 in. In Jan., 1914, 19-3; Feb., 2:0; Mar., 2:5; total in 1914, 23°8. In Jan., 
1915, 0-8; Dec., 12-8; total in 1915, 13-6 in. 


BRITANNIA (TUNNEL)—Elevation, 2,200 ft. 


32 ToTaL PRECIPITATION 
ee on o BG OGS Pill ocaimlele Leche tonne) (ND cn cle?n [eReeRC Rey) leteient | 2-10 | 0-85 | 1-02 {12-00 |19-38 aos | 0:70 ] Aes Sones 
DD esis eub cote seus = lio:79 20-41 {10:35 ioca4 7-11 | 1-57 | 2-44 | 0-12 | 1-64 |18-11 | 4°95 120-13 || 107-76 


Snowfallin Nov., 1914, 36:0 in.; Dec., 3:5. In Jan., 1915, 29-2 ; Feb., 18°5; Nov., 20:0; Dec., 36-0; totalin 
1915, 103-7 in. 


BRITANNIA (MINE)—Elevation, 3,700 ft. 


33 Torau PRECIPITATION 
eh eee enn ie eee es |lereieierate [ieee >| ejeie ene 3-24 | 1-11 | 0:99 {12-73 |20-89 116-32 | 3°25 ||....... 5 
BIEN Se ai Ge 5, ks tous" 1 6:65 | 6:60 | ine | Mao ees | eo Petsgegetet | 3-77 | 0-03 | 2-99 |18-01 | 8-64 | Ercvetecsle | f ditamtetere 


Snowfall in Nov., 1914, 43-6 in; Dec., 30-5. In Jan., 1915, 66:5 in.; Feb., 61-0; Oct., 6:5; Nov., 69°7 in. 


BUNTZEN LAKE—Hlevation, 400 ft. 


Toran PRECIPITATION 


6:90 | 7°37 | 6:32 | 5°58 | 3:33 | 2-30 115-26 |16 25 (24-19 | 9°85 121-44 
11-46 | 5-18 | 3-80 | 3-05 | 3-30 f 1-08 | 5°25 | 7-29 /20-93 /13 73 || 109-34 
15:72 | 5°34 | 6-02 | 4°30 | 2-12 | 1°85 20-69 | 9-40 | 9°21 {16-16 116° 14 
2-57 | 2°39 110-32 | 8-94 | 0-79 | 1-79 |24-05 |24-57 |14-95 14°35 |} 137-61 
7.25 |10-10 | 2-46 | 3-02 | 1-61 | 3-38 | 6-75 | 1-34 |25-98 14°44 || 106-59 
17-12 | 8-07 | 5°85 | 2-70 | 3-50 | 0:30 | 5-65 |13-81 |24-64 8°33 || 112-17 
5-69 | 5-51 | 6-69 | 4-52 | 3-64 | 6-26 4:85 |14-30 122-63 | 7-59 105°75 
11°38 |12-01 | 4:54 | 4-02 | 0-25 | 5-92 3-27 |15-62 }19°51 17-75 114-50 
9-41 | 2-26 | 9-18 | 2-99 | 1-03 | 1°39 10:10 | 3-65 |20-45 |21-60 98-60 
3-02 | 6-74 | 3-23 | 4°62 | 2-58 | 8-25 4-74 111-40 |19-08 {19-04 108-77 
9-28 | 5:28 | 7°31 | 6-37 | 3-48 | 2-44 | 6-25 |10-44 |21 26 | 8-54 || 106-93 
8-04 | 5-08 | 3-38 | 4°69 | 0-80 1-13 |10-99 |15-25 |18-90 | 3°59 98°96 
7-97 | 5-70 | 5°78 | 0-44 | 2-03 | 0-73 | 1-46 |19 36 |10-12 |19-64 91-48 
eans : : 8-91 | 6:23 | 5°76 | 4:25 | 2-19 | 2°83 | 9-18 {12-51 19:37 |13°43 |} 109-86 
BUTE INLET (SOUTHGATE RIVER)—Elevation, near sea-level 
35 ToraL PRECIPITATION 


> A ee eer olal noe mere arr toes rar ara 4-09 |11-64 Meee ae II" 64536" 
5-30 | 4:24 | 5:96 | 1°48 | 0-89 | 2-26 | 2-08 | 0-66 |15-92 | 8°59 |12-13 64-20 
In Jan., 1915, 2-9; Dec., 31:7; total in 1915, 34°6 in. 


Snowfall in Nov., 1914, 3°0 in.; Dec., 23-8. 
CACHE CREEK—BElevation, 1,250 ft. 


36 Toran PRECIPITATION 
Gi Sipe eA ee PANN Sis cto Ahsificteue fo. sei) anee fe aie) |)S Ie elevate 5 0-15 | 0-52 0-71 
BLOT og seasee ide 0:92 |. 1°40 |}. 0-03 | 0-33 | 0-57 | 0-98 | 0-75 | 0-00 | 0°26 0:15 | 0-15 | 0-27 5°81 
CUD pteac Saea ae 0-37 | 0-15 | 0:37 | 0-04 | 1-99 | 1-09 1:10 | 0°07 | 0:00 | 0-01 | 0-16 | 0-02 5:37 


‘Snowfall in Jan., 1914, 3-Oin.; Feb., 13-0; Dec. 2-5; total in 1914, 18-5. Total in 1915, 2°5in., all in Jan, 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. Nov, | Dec. | Annual 
CAMERON LAKE—HElevation, about 640 ft. 
37 ToraL PREcIPITATION 
DEES at |e vhs esr eos aoe of eee cea eet g rie Sa eee eee ea ame Sel 22s Sl ee 
LOUD are 5:51 | 5°54 | 4-50 | 4-80 | 3°19 | 0-46 | 0-81 | O-14 | 1°34 Fever | 9-26 9-28 | 58: 02 


Snowfall in Nov., 1914, 6-0 in.; Dec., 0-7. In Jan., 1915, 0-1; Feb., 0-1 ; Dec., 0-1; total in 1915, 0-3 in. 
CAMPBELL RIVER*—Elevation, 80 ft. 


38 Torau PRECIPITATION 
UPL REE eRe ne | (Oe ya Mei an Ein Unde bea 3°51 | 1-53 | 0-30 | 0-68 | 1-20 C250" PLO isl || eee 
R07 Gi On ane eae 7-16 | 5:38 | 0-70 | 1-34 | 4-13 | 1-03 | 0-81 | 1-29 2-23 | 1-85 |10-63 | 9-24 45-72 
LO Lene rien 8-13 | 4-80 | 0-31 | 2-44 | 3-32 | 1-72 | 0-73 3°45 | 3:48 | 6-33 | 8-63 112-28 53°77 
OTS eres werk Sits 7-65 | 2-23 | 3-00 | 2-04 | 1-38 | 3-23 | 2-81 1-30 | 4-05 | 5-57 |12-27 | 5-22 50:75 
ET 2 as at Ce ee was A Gates ae ae he eh ge act ed A ora Woot oer el at at Fe gop) Seago 
Nieansee iin tak 10:48 | 4-19 | 2+43 (2-54 | 2.70 | 1-88 1°1-16 |! 4 66 | 2-74 | 5-32 /10-81 | 9-94 55:85 

* Records by Campbell River Power Co 
CANALFLAT—Elevation, 2,656 ft. 

393 Tora Precierration 
eGR ees oe ll pide Shee wie sadeco] = ah gua arabes asl eee ore as Geta ae] Se ge Dae LOSE Oss ei ieee 
NOTA aes eee | 3°32 | 0-90 | 1-53 | 3-53 | 1-97 | 2-30 | 9-59 0-63 | 1-43 | 3°84 | 1-85 | 2-05 25-87 
US RNS A, UN cage 2-60 | 0-60 | 0-33 | 1-16 | 1-51 | 3-45 | 2-67 0:09 | 2-37 | 1°87 | 3-65 | 2-50 22-80 


Snowfall in Nov., 1913, 8:3 in.; Dec., 8:3. In Jan., 1914, 32-0 ; Feb., 9-0; Mar., 13-0; Nov., 15:5; Dec., 


20-5; total in 1914, 90-0. In Jan., 1915, 26-0; Feb., 6-0 ; Sept., 2-0; Nov., 28:5 ; Dec., 24-0; total in 1915, 
86:5 in. 
CANOBIE—Elevation, 190 ft. 
49 ToraL PrecrerraTion 
USO Dire ce cco | 7-36 | 3°56 | 4:57 | 3-49 | 3-37 | 0-26 | 0-60 | 0-13 1-74 | O15 | 4°74 fee 44-51 
L896 Gee ice save 13-69 | 9-14 | 2-59 | 1-84 | 2-14 | 1-692 T 0-44 | 0-94 | 4-21 |13-67 10-80 I 61-08 


Snowfall in Jan., 1895, 11-5 in. : 


Feb., 3-5; Mar., 3-8; Nov., 16-0 


Feb., 0-0; Mar., 1:9; Dec., 14-3 ; 
; total in 1896, 54-8 in. 


total in 1895, 27-7, In Jan., 1896, 31-5; 


CAPILANO INTAKE—Elevation, 480 ft. 


41 Toran Precrprration 
UH ESS:S te Sa | POM Paella ene oe a O-70 | 2:14 {138-14 ee 22723 | OG (tee ane 
LOL eee. te te i633 8:77 |13-23 |10+71 | 5-65 | 0-76 2-23 | 0-26 | 1-36 |23-86 12-79 |20-07 | 116-02 


Snowfall in Nov., 1914, 1-0 in. Snowfall in 1915, 14-5 in., all of which fell in Dec. 


CARMANAH—Hlevation, 130 ft. 
42 Toran Precrprrarion 


1892. o7 26 |, 5°70 (13-13 | 8698 74-68) 1+ 674.8 189,8-53. | 4-65 | 715 11448 110507 1 ee 97 
rie te Me a 9:28. | 9:95 |12-16.)14-03.) 7-37 | 1-48 | 1-32 | 0-75.) 5-08 | 6-78. {17-36 |16- 19. ||_19s 75 
1GOU Ae ray sk Ss oe god [26:38 [15:05] 4.77 |.2+34 |.1-44 |.0-12. 46-36 116-95 (16-61. 1 9-98 || age ct 
ign teres 56. be loos ge (te: 85 [11-32 | 7P93 | 3.41 | 8-44 | 0-20 | 8-83 | 2-97 116-97 127-34 Il dis.oo 
eT a ly ee a 7623 [28°08 | 7-02 [14-06 | 7-41 | 6-25 |. T | 1-10 | 0-64 | 7-93 |t7-00 [23-73 || 199 45 
1307, SORA onok ae 12-30 12-90 110-58 /12-52 | 3-94 | 3-36 |.5-64 | 1-20 | 3-98 | 9-05 {13-08 |20-31 || ios 44 
1808 Crt ete Tyee [tose | eet | 4:89 | 2:17 | 5-11 | 1-27 | 0-80.| 5-60 | 6-93 |13-96 112-75 || sacar 
18000 hse ae", 15.96 [16:71 | 7-04 | 9-76 | 8-09 | 1-55 | 0-51 | 0-94 | 3-40 | 9-12 |28-95 (17-30 || 190 43 
19000 tas. ua, 13-80 [11-34 | 8-41 | 8-11 | 6-15 [11-38 | 2-05 | 2-36. |.1-42 |14-56 (11-62 |23-66. || Ios 86 
BOOT USE At ew B42 19:25 | 294 | 8°33 11-34 | 3-48 | 0-80 | 0-80 | 6-10 | 6-84 [20-68 {16-08 || os 83 
1002 Ore, a0 ral ch Smeal Be vhs aad Bk eae lke OF Seen RIES SAE Stik 
Means......... 13°06 [14°63 | 9°50 | 9-88.) 6-08 | 4-04 | 1-97 | 1-19 | 5-61.| 8-76 |17-00 |17:75. || 109 47 


During 1892-1902 (1902 incomplete), average monthly snowfall was: Jan., 5°5 in.; Feb., 5-7 


: ; Mar., 2:0; 
April, 0-3 ; Nov., 2-6; Dec., 2:0. 


Mean annual snowfall, 18-1 In.; maximum, 41-0 in., Feb., 1893. 


CARMI—Elevation, 2,780 ft. 


43 ToraL PrecierraTion 

Sgiesis 277 sida nis na 2a abaya, sins (o-ataseisgoibousinieasrallle ele ageial| eeeustant alt aeVA RY Sal eel ana a 12915 1 SOON le 465 aaa 
1 ee ar 3°63 i:5'| 6°86 1-18 | 1-22 | 1-99 | 0-36 | 1-03 | 1-56 1-82 | 2°84 2-74 || 20-98 
MOL Ona shila 1-88 | 1-63 | 0-65 | 1-39 | 4-14 |-1-83 | 4.94 0-58 | 0-26 | 1-22 | 9-18 | 9.13 22-13 


Snowfall in Oct,, 1913, 10-6 in ; Nov., 8:8 ;_Dec., 14-5. In Jan., 1914, 24-0; Feb., 17-5; Mar., 6-0 ;. April, 
3°7; Nov., 15/3; Dec.,.27°2; total in 1914, 93-7. In Jan., 1915, 18-8; Feb., 12-0; Mar., 4:0 ; Nov., 14:9; 
Dec., 17°5; total in 1915, 67-2 in. 

CAULFIELD—Ek: vation, 30 ft. 
44 Toran PreciriraTion. 
IO02 esi si ah’. | 6°64 | 8°79 | 7-57} 2-96 | 4-20 3-31 | 3-30 | 0-99 | 3°13 4°43 |10-53 | 8-80 65: 25. . 
1003.20. 0. 6-65 | 2-36 | 4-50 | 2-42 | | | 


Snowfall in Jan., 1902, 17-7 in.; Feb., 1+5 +; Mar.,-1:0; 
Mar., 14°35 in. : 


total in 1902, 20-2.— In Jan., 1903, 1-5 ; Feb., 0°53 


ba ~ 
a ae £ _ eel 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continwed 


Year | Jan. | Feb, | Mar. | April | May | June | July | Aug. | Sept. Oct. | Nov. | Dec. | Annual 
CHILCOTIN (BIG CREEK)—Elevation, 3,100 ft. 
45 Torau PREcrPrraTion 

Seer ee ariel. Sale haroles aebolee ca hine momenta. Tes aoe daich (Cae oh ee (ee O72 0a see ee 
ESO Siercereis s a08 «i «\||ll x cations HOPS OG GM INE Ree all tec PSO G4 one ee OV50 ME 565/61 sil 72) eee 

1 om SISOS BCT | foie irl eee ana P07 1 0-13) 2°35 jot- 44 W985 1.31 | 1-97 Ls OSm Oodle A; 
PS0Ge. os. ere MOSOOMI., Shc Ne has! DDE SOn TOM DUP TE WEL OT it deni, coca hel ake A ohh Sanne 
WS SGM tee fcrckos esl a wees LOOM MONS Ti OGg mie peek e tes O02) 04295100370) (O62) 19313) eOe4 201 ewes 
Oe wes, ¢ 516 ses TROOP ORs 59 | OR KO Are ae He a ZHAO SOG OME 5) silk bicker 5 Se es eel | Ne 
SOBRE CEs ss cas Oo Zane lO) 190166) O16) |. oa. e lee oe Oa O53) 0s Acie cite sraeailiee See eR otk ee ee menea 
MERE emo ci stoclss ste clay atc g ev ulonabnu tee aati mee Al eects eo O\6ON tO! GON a2. ase 
OOO MMi. cisco che PaO CT HRONEO HVOWGS HE cro de ett Sera ARt eee ERIS dee oka seen he tte tit aan 
LOU ee en 1-00 | 0-70 | 1-03 | 0-77 | 0-32 | 0-81 | 0-43 0-35 | 0-07 | 0-60 | 0-30 | 0-78 7°16 
iG ee 0-23 | 0-10 | 0-15 | 0-49 | 1-05 | 1-35 | 1-30 |] 1-17 0-54 | 0-41 | 3-04 | 0-90 10:73 
MOO Girrceh ees ct cons 0-43 | 0-20 | 0°35 | 0-08 | 2-64 | 1-01 | 1-73 | 0:33 1-56 | 0-79 | 0-60 | 2-20 11:92 

li ib (a oe 0°70 | 0-37 | 0°83 | 0-19 | 0-55 | 1-12 | 1-53 | 3-04] 1 06 | 0-06 | 0-60 | 0-60 10:65 
OOS eer eos salen 0-80 | 1-43 | 0-92 | 0-86 | 1-97 | 3-22 | 1-71 | 1-05 | 0 51 | 0-75 | 0:53 | 0-45 14-20 
IO 0-80 } 0-80 | 0-20 | 0-24 | 1-34 | 1-05 | 1-25 | 1-16 | 1 93 | 0-88 | 1-48 | 0-80 11-93 
BLOM ON «nis boca es 0-55 | 1-80 | 0-19 | 0-12 | 1-02 | 1-53 | 0-66 | 2-42 | 1 18 | 0-62 | 0-91 | 1-00 12-00 
BOM ees vo sh0, ool 0-95 | 0-45 | 0-33 | 0-43 | 0-86 | 1-80 | 0-33 | 4-10 | 3-52 0-10 | 2-55 } 1-25 16-67 
MOTO we. es 0-25 | 0-20 | 0-10 | 0-56 | 0-43 | 1-94 | 2-82 | 3-41 | 1-95 | 1 13 | 0-42 | 0-40 12-91 
IOUS, 2e Serene 0-70 | 1-40 | 0-75 | 0:21 | 0-68 | 2-54 | 2-03 | 3-32 | 0-79 1-23 | 0:65 | 0-20 14:50 
OHA. as xc 1-05 | 2-05 | 0-48 | 0-28 | 0-72 | 3-77 | 0-70 | 0-24 | 1-85 0-02 | 1-25 | 0-40 12°81 
TE) Ee 0:05 | 0-50 | 0-23 | 0-85 | 2-19 | 1-65 | 3-15 | 1-09 | 1-35 | 0-56 | 0-35 | 1-10 13°07 
Mesns:..)...... 0:68 | 0-90 | 0-53 | 0-45 | 1-05 | 1-76 | 1-37 | 1-45 | 1-21 0-70 | 1-17 | 1-09 12-36 

* During 1895-1915 (1904-15 complete), average monthly snowfall was: Jan., 6:7 in.; Feb., 8:5; Mar, 4-6; 


April, 2-4; May, 0-9; Oct., 1- *8; Nov., 10-2; Dec., 7-6. Mean annual snowfall, 42-7 in.; maximum recorded, 
31°3 in., Nov., 1896. 
CHILLIWACK—Elevation, 21 ft. 


46 ToraL PRECIPITATION 
eae. ass 4-34 | 4-59 | 3-94 | 2-00 | 2-28 0-40 | 0-71 | 5°86) 1-27)...... 6:66,|/ 2°84 |l..... ae 
ere oon ass a ee 9-03 | 2-90 | 4-58 | 1-79 | 4-81 | 2-16 | 2-67 | 9-45 | 6-38 | 6-21 |l.1. 1277! 
Sak itd 10-03 | 3-52 | 4-38 | 2-06 | 4-28 | 0-61 | 3-30 | 1-11 | 2-72 | 4-50 | 3-18 | 9-78 || 49/49 
Ch ein ind PAR AG OSNE Nt chs hy a) ule oe elcahnale tees bonne cleats oe eect oleae antl aan 
eit | bl! 50 esate cick pie oie an nee ous 6-00 | 4:50 |]... 2222: 
be a | i 6-79 | 3-55 | 3-55 | 6-75 |. 1-40 | 0-52 | 0-42 | 6-43 | 0-78 | 5:90 |1i-i6 ||. 1 277° 
i 13-68 | 9-27 | 4-78 | 4-29 | 2-73 | 3-42 | 0-05 | 1-73 | 1-88 | 4-62 {12-81 [12-68 || “7i-94 
LS ai 6-41 | 4-42 | 4-93 | 4-84 | 3-29 | 6-44 | 3-81 | 1-19 | 3-57 | 4-10 112-29: 11-64 || 66-93 
a ae 5-25 |10-63 | 3-32 | 3-50 | 1-54 | 4-07 | 1-13 | 0-72 | 3-63 | 7-22 | 9-66 | 7-30 || 57-97 
Se 8-30 | 7-96 | 3-90 | 4:14 | 5-37 | 3-07 | 1-66 | 4-38 | 2-49 | 5-19 |15-18 |12+19 || 73-83 
re Uae. * 6-36 | 4-31 | 6-26 | 8-20 |...... 4:26 | 2-79 | 8-32 | 4-70 | 9-43 Il_....... 
a 7-21 | 8-15 | 3-40 | 7-56 | 5-18 | 4-83 | 1-42 | 0-04 | 2-47 | 4-50 113-74 | 5-54 || 64:04 
Bes... 6-82 | 8-39 | 5-52 | 3-77 | 3-01 | 1-86 | 2-60 | 1-74 | 4-14 | 2-84 [11-72 | 9-72 || 62-13 
a 9-31 | 1-79 | 4-23 | 2-85 | 4-77 | 3-83 | 2-29 | 2-52 | 8-83 | 5-08 {12-26 | 8-20 || 66-01 
mp 1904.. 0 ios: 6-66 | 6-39 | 6-43 | 3-36 | 2-71 | 3-75 | 1-81 | 0-72 | 1-99 | 3-24 | 8-05 {10-98 || 56-07 
Ce re 5-84 | 5-00 | 5-09 | 1-53 | 4-47 | 2-96 | 0-57 | 3-09 | 9-18 | 8-39 | 4-77 | 5-20 || 56-09 
BOG... 5. 8-96 | 4-95 | 1-25 | 1-96 | 4-52 | 4-09 | 0-53 | 1-26 | 8-85 |12-60 110-72 | 7-67 || 67-36 
oO IGe ee ae nna eee Gn 2-50 | 0-19 | 2-36 | 1-87 |12-62 [14-24 |'9-61 |]. 201110! 
De 9°85 | 2°78 | 3-51 | 2:66 | 3-58 | 1-32 | 1-29 | 2-09 | 4-96 | 1-40 112-87 | 7-49 || 53-89 
a 9-27 | 5:43 | 1-10 | 2-13 | 1-55 | 2-23 | 2-17 | 5-12 | 1-23 | 6-70 |10-81 | 7-05 || 54-79 
Mergi3........... 10-65 | 6-46 | 7-46 | 2-48 | 3-19 | 3-82 | 2-53 | 2-24 | 6-35 | 7-84 |10-73 | 2-36 || 66-11 
a 14-68 | 3-27 | 4-49 | 3-94 | 1-97 | 3-14 | 0-17 | 0-45 | 6-35 | 4-71 | 9-87 | 2-08 || 55-12 
eee 6-90 | 3:39 | 2-37 | 4-33 | 5-27 | 1-67 | 1-10 | 0-02 | 1-22 |10-03 | 6-91 {10-52 || 53-73 
*Means......... 8-12 | 6-02 | 4-45 | 3-41 | 3-71 | 3-12 | 1-63 | 2-07 | 4-04 | 6-21 | 9-52 | 7-91 || 60-21 
SEE—EEyrEEI—EE—— eS ree eT 60a 


d for 16 ears and partial record for 6 years), average monthly snowfall was: 
Jan. Roig ears DoMea on el 0-3 3 ; Nov., 5-3 ; Dec.,4°6. Mean annual snowfall, 38-6 in.; maximum 


recorded, 70 5 in., Jan., 1918. 


uf CHINOOK COVE (DOMINION STATION)*—Llevation, 1,300 ft. 
be, 47 ToraL PRECIPITATION 
i* 3° 783) 0-74 | 0-41 | U-54 ] 1-62] 0-60 | 0-44 I: 38] 1°02 | 2 1:00 || 14-84 
ies | O78 0.87 0:71 |} 0:40 | 2-80 | 3-32 | 2°76 | 0-87 °13 | 1-05 | 0-5 1-56 || 16°47 


A 
’ | OUG) er 

Snowfall in Jan., 1914, 12-Oin.; Feb., 18-8; Mar., 1*3 ; Nov., 8°0; = 10:0; total in vars 50°1. In Jan., 
; 1915, 7-5; Feb., 0- 5; Nov., 3:0; Dec., 10- Bie total in 1915, 21:5 in. 


CHRISTINA LAKE—HElevation, 1,460 ft. 
ToTaL PRECIPITATION 


a wt Rerdllbs Saal oct Sa horace deci leew 4+ 5 z+ dU. 34d 1°72 acter 
ey ...... 0} 6198-12-28" | 1-03 1-11-| 1-58 | 0-73 | 0-10 | 1-98 | 1-15 | 2-81 | 1-49 | 23-08 
eee 2-51 | 4-67 | 1-82 |-2+44 | 0-05 | 0-75 '|-1-98 | 3-64 | 3-97 || 26-85 


cyt EERIE 2419°-] 1345 | 1°49 


q 5 IN 5°5; Dec., 10:5. In Jan., 1914, 24-2; Feb,7/5; Mar.,-2-0; Nov.,3:5; 
Dec. “ira pirating 191d ae. oan In Youd 1915, 17: 0; Feb., 5°5 ; Nov., 14:7; ’Dae., 14-5; total in 1915, 51:7 in. 


‘ * As the figures for Precipitation and Snowfall recorded at the Provincial'station (Record No. 48) are almost 
Pexactly, the same as those recorded at the Dominion station, the former have been omitted. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year - I Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
SS ee a a 


CLAYOQUOT—Elevation, 40 ft. 
TorTraL PRECIPITATION 


gaint [pete rae mcxtirenay roc oma lio ane. ae 7:84 | 2-66 | 0-22 | 6-02 | 8:76 {13-39 
16 |14:07 | 7-40 |12-52 | 7-24 1G) Win kotor calls eachotte | stereue een] Sueur eteust| ioweitte kal ote aceeree 
S077 Seee. Nol Recor|ds4i) diester aliments 3:22 | 5-95 {14-14 
50 |17-84 113-31 |12-38 |17-65 | 4:63 | 4°77 | 1-52 57 |10-96 |32-87 
07 125-47 117-58 |13-46 | 7-53 | 6-10 | 2°89 | 2-26 | 5:06 |10-77 {19-50 
33 | 6-61 | 6:72 {10°59 | 7-49 | 7°13 | 1-21 | 2-84 {15-94 |15-69 |25-73 
16 116-90 | 6:53 | 7:36 | 5:76 | 2-77 | 3:70 | 0-00 | 9°80 |15-11 {33-75 
79 \14-10 |23-27 | 4-26 | 3-86 | 0-61 | 0-25 | 4-49 |10-85 | 8-60 |16-06 
87 | 6-42 | 9-93 | 6°13 | 2-15 | 9-56 | 0-11 | 4°27 [14-33 |20-82 |13-79 
O8 |13-11 | 8:40 |11-73 | 5-80 | 0:87 | 0:95 | 5:09 | 4-64 | 4°64 | 5-98 
24 | 7-06 |18-30 | 7-28 | 9-82 | 1:93 | 3-55 | 2-19 | 6-92 |12-21 |27-60 
61 {12-82 |12-48 | 4-22 | 2-91 | 4°71 | 3-21 |15-73 | 4-63 {16-32 |17-83 
62 | 7-69 | 7:94 | 9-20 | 5-69 | 3-59 | 0-43 | 1-24 | 4-60 |18-04 |16-06 
40 | 8:99 | 6-03 | 2:05 | 7-70 | 4°58 | 1-17 | 1-58 | 3°48 | 9-49 |18-56 
83 |17-57 | 1-75 | 7-68 | 3-90 | 3-92 | 1-23 | 4-57 | 4-73 | 1-77 |18-85 
97 | 9-70 | 8:43 }11-28 | 5+78 | 6-16 | 3-25 | 2-09 | 9-90 | 8-10 {18-95 
55 111-59 |13-72 |14°08 | 2-65 | 3:08 | 1-05 | 1-66 | 9-11 |19-44 |24-35 
+65 [10°48 |13-23 | 9-10 | 7-47 | 2-44 | 2-89 | 2-85 | 1-77 [21-02 |14-52 
+80 12-53 |10-94 | 8-96 | 6-46 | 4-18 | 2-08 | 3-29 | 7-03 |12-20 |19-51 


During 1898-1915 (complete record for 12 years), average monthly snowfall was: Jan., 11-0 in.; Feb., 1°23 
Mar., 2:0; Nov., 1:2; Dec., 0-7. Mean annual snowfall, i6-1 in.; maximum recorded, 43-2 in., Jan., 1907. 
_ Snow at this station does not usually remain long on the ground ; probably most of the snowfall is recorded as 
rain. 
CLINTON—Elevation, 3,040 ft. 


Si Torau PRECIPITATION 

Se eee eee oe 
SPURS a ee oer slloadosd weanodneoan |saacsnloomucdl lace oollacosnalonods olbaucaniistoges - 
0-60 | 0-25 | 0-30 | 0:10 | 0-24 | 1-72 | 0-70 | 0-71 | 0-03 | 0-06 | 0-45 | 0-80 5+ 96 
1:35 | 0-25 ay DUP GV Sanita, | arensteee ome oveas | sxemet reas evenerer s 0-40 | 0-50 | 2-50 ||....... 
0-42 | 0:08 |} 0-05 | 0-08 | 0-05 | 1-21 |...... 0:04 | 0-07 | 0-10 | 0-00 | 0-35 ||....... : 
0°30 | 0:85 | 0-30 | 0-20 | 1-25 | 0-00 |...... 0-07 | 0-08 | 0-03 | 0-20 | 0-20 ||....... : 
0:60 | 0-09 } 0-09 | 0-05 | 0-13 | 0-46 | 0-32 | 0-00 |......)...... 0:00 | 0:95 })..... 208 
ASSP OISA | SO) SA Vepsravere||ierereneysie)| totseene ora (oketotecole | forate tecatell etfopatetet= O80) | TL LOLS ering eters 
PEAVEY OPA || OPC Rss Lenape cavoloououcllesoumsl[scounallaooane 0-33 | 0°28) 0-70 ||... 2-28 
0-65 | 1-15 | 0-00 T | 2-30 | 0-09 | 0-02 | 0-59 | 0-98 | 1-12 | 0-25 | 0:00 7:15 


0-95 | 0:42 | 0-31 | 0-07 |! 0-79 | 0-70 | 0-35 | 0-28 | 0-29 | 0-31 | 0°35 | 0-88 5-70 
During 1881-89 (1882, ’85 and ’89 complete), average monthly snowfall was: Jan., 9-0 in; Feb., 4-0; Mar., 3-0; 

pie 0:3; Oct., 1:3; Nov., 3:0; Dec., 7-0. Mean annual snowfall, 27-6 in.; maximum recorded, 25-0 in., Dec., 

1883. 

CLO-OOSE—HElevation, 30 ft. 


52 ToraL PRECIPITATION 
TOL ete is. stake ball | oshae ebecel ore de ove toll Paueaeusters || (on ontetete tet @otapedery 3-44 | 1-70 | 5-48 | 5-51 | 9-61 }17-03 | 8-04 ||........ 
OT Setereters ove Rioters 9-66 | 5-97 | 4-90 | 4-54 | 5-35 | 6-00 | 3-46 | 1-67 | 7-77 | 5-40 | 9-15 | 2-49 66-36 
LOUATE eye sre ett are 2-91 | 1:28 | 1-50 | 1-58 | 0-90 | 1-07 | 0-22 | 0-21 | 1-69 | 6:88 |18-56 | 5-87 42-67 
ISLS ete sias les 8:05 |10:00 | 8-52 | 6:07 | 4-92 | 0-44 | 2-09 | 1-75 | 0:47 116-89 |11-14 |20-90 91-24 


Snowfall in 1913, 10-5 in.; all of which fell in Jan.; in 1914, 4°5 in., all in Jan.; in 1915, 7-8 in., allin Dec- 


COBBLE HILL (BOATSWAIN BANK)—Elevation, 33 ft. 


53 TotTaL PRECIPITATION 
OTS aie eein creumterole| ananevelbese: auc beoenc ecu lyenanees wecell cebaletepe dail cohetlotiens nes | aise ters eis) | eteteistiottel| /sieeitaitax tial cate treyiettsgo 3:80) [78515 | 22200 Wise ere eS 
OTA rie ce tele et: 11°32 | 1-99 | 1-93 | 2°33 | 0-36 | 2°08 | 0:11 | 0-15 | 2°72 | 4-40. | 8-73 | 1:02 37-14 
VOLB swerve arciategelern 3-69 | 2-10 | 2-03 | 2-05 | 1°84 | 0°63 | 0-60 | 0:06 | 0-79 | 4:64 | 6-16 | 8-84 33°43 


Snowfall in Jan., 1914, 6-5 in.; Nov., 1-0; total in 1914, 7-5; in 1915, only a trace. 


COLDSPRING RANCH—HElevation, 2,700 ft. 


54 ToTraL PRECIPITATION 
LOLS AS ceri ec ateaiadl |. 4 woke lioness weer] Grate ae as fa OM lokctaaretacaiote | Geieteene | lavelol aden 0°83: | 0:80 } 1:79 | 0-44 | 1:17 [| 0 .Scee . 
OL ArNacunere eres ele 3:00 | 0-60 | 0-29 | 0:32 | 1:67 | 0°77 | 0-23 | 0-41 | 1°81 | 0-47 | 1-18 | 0°95 | 11-70 
OLS sates lerele lee 1-18 | 0-37 | 0-75 | 0°89 | 2-90 | 1-89 | 1-96 | 0-62 | 1-45 | 0-76 | 0-31 | 0-90 13-98 


Snowfallin Dec., 1913, 5-Oin. In Jan., 1914, 12-2; Feb., 2-0; Mar., 2-9; April, 2-0; Nov., 5:5; Dee., 9:5; 
total in 1914, 36-1. In Jan., 1915, 11°8; Feb., 3-7; Mar., 1-1; Nov., 1:3; Dec., 7-7; total in 1915, 25-6 in. 


COQUITLAM—HElevation, 34 ft. 
Tora PRECIPITATION 


11-84 | 8-87 | 6-41 | 5-64 | 2-15 | 2-28 | 1-74 | 3-77 | 5-06 |12-88 |12-07 77°53 
2-91 | 5°51 | 5-34 | 3-92 | 3:98 | 1-66 | 1:83 | 9-85 | 6-63 |15-24 | 6-97 74°69 
10-40 | 8-22 | 4-00 |- 2-21 | 2-93 | 2°24 | 4-14 |.2-91 | 4-50: )12-31 )...... 3 alee . 
5°87 | 8-93 | 1-39 | 3°96 | 3-17 | 1-23 | 1-67 |11-59 | 7-32 | 4-07 | 9°86 66-10 
7°64 | 2-81 | 1°37 | 5°07 | 4:49 | 0-58 | 0-63 12-51 | 9-66 } 9°83 | 9-66 76°14 
10-05 | 3-71 | 6-66 | 2-03 | 1-67 | 1-45 | 2-20 | 4-02 | 2-77 |15-35 {10-72 70:64 
7-83 | 9-47 | 4°72 | 3:76 | 1-33 | 2-01 | 1-55.)-2-49 | 7-58 |13-97 |10-48 72:39 
11-20 | 5-79 | 1:66 | 4°68 | 1-82 | 3-10 | 3-38 | 3:29 | 6-80 |18-51 | 7-75 |} 76°54 


METEOROLOGICAL DAT A=—PRECIPLTA TION 531 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


COQUITLAM—Continued 


WOLD Se eae cya on 14°08 | 7°31 | 3-55 | 5-24 | 3-59 | 2-52 1 0-00 °38 | 2-58 (11-23 |13+31 )11-11 75:90 


1 

AO et ered ae 7-48 | 4-17 | 5-14 | 1-78 | 5.65 | 1-76 | 0-43 | 1-57 | 7-00 1-88 |12-34 | 9-70 58-90 
Es 3) osteo ceeie's 9-16 | 6-24 | 1-09 | 4-33 | 2-48 | 2-39 | 2-03 | 5-55 | 2-66 5°77 {11-48 |11-32 64-50 
MOUS a ecoiale atere.ci 10-64 | 6-72 | 8-09 | 3-61 | 4-73 | 5-62 | 1-66 | 3-92 | 4-10 | 7-05 11-51 | 5-12 72°77 
MOWAT wel tats! a5, == 13-21 | 5-69 | 4-09 | 4-70 | 1-36 | 4:19 | 0-77 | 0-88 | 7-98 7°54 {12-09 | 3-23 65°73 
ES LO mere cries cers 6-82 | 5-34 | 5-40 | 4-78 | 4-00 | 0-88 | 1-74 | 0-50 | 1-15 12°10 | 7-24 |13-32 63-27 
IWECRDS i. 5 cto oss: 9-65 | 7:38 | 5-76 | 4-00 | 3-79 | 2-78 | 1-51 | 2-00 | 5-42 | 6-30 12°15 | 9-33 79:57 
eee eee eee ee ee Oe 


During 1902-15 (1904 incomplete), average monthly snowfall was: Jan., 10-5 in.; Feb., 2-8 ; Mar., 1-2; April 
0:3; Nov., 0-6; Dec., 1:8. Mean annual snowfall, 17-2 in.; maximum recorded, 47-8 in., Jan., 1913. 


COQUITLAM LAKE DAM—Flevation, 450 ft. 
ToraL PRECIPITATION 


5-21 | 3-67 | 9-34 | 7-78 | 7°30 | 3-55 | 2-68 |17-47 |17-88 133-10 14-75 |{ 146-21 
21-16 /22-30 | 7-23 | 6-14 | 3-53 | 5-10 | 1:05 | 5-82 {10-41 |25-02 20°00 || 156-57 
16-91 |23-36 | 4-50 | 4:61 | 3-16 | 3-99*| 6-42 117-49 |22-10*/10-62 18-07 || 144-48 
18-66 | 6:60 | 4-41 /13-21 |12-08 | 1-18.| 3-04 |28-53 131-99 |22-78 20-89 || 189-87 
16-93 |10°35 |15-74 | 5-20 | 3-92 | 2-45 | 5-15 | 8-98 | 4-28 |37-09 24°78 || 147-25 
15-45 {21-98 /13-50 | 9-20 | 3-49 | 3-62 | 4-34 | 7-24 120-31 |33-75 |21-19 170-80 
23°03 |10°46 | 3-07 |12-62 | 3-90 | 4-69 | 8-60 | 7-51 |21-21 [37-29 12-02 || 159-90 
15-78 | 7-16 | 8-61 | 6-95 | 5-14 | 0-25 | 4-43 | 5-01 121-49 [28-77 |23-62 159-62 
10-12 | 9-66 | 5-63 | 9-62 | 4-34 | 1-45 | 2-21 | 9-54 | 5-45 [29-48 |29.96 132-95 
15°48 | 2-13 | 9-97 | 3-75 | 5-59 | 2-66 | 9-55 | 6-72 |13-61 |29-28 126-69 147: 14 
10-14 |13-04 | 7-56 | 9-58 | 7-57 | 3-62 | 3-15 | 8-14 |14-43 126-09 111-64 130: 84 
9-54 |10-00 | 6-92 | 4-71 | 5-26 | 0-57 | 1-30 |13-85 |20-27 |25-37 | 5-28 129-58 
10°95 |12-24 | 8-62 | 7-38 | 0-63 | 2-29 | 0-86 | 1-56 |24-59 115-02 24-91 ||} 124-92 
14°58 }12-15 | 8-08 | 7-75 | 5:07 | 2-72 | 4-06 |10-60 117-54 |27-20 |18-98 149-16 


* Precipitation July-October, 1905, totalled 50 inches, which has been distributed over the 4 months—for the 
purpose of certain calculations. 


CORONATION—HElevation, 3,750 ft. 
57 Torau PRECIPITATION 
UOLOse ere. ESS: aa ee [Seeraeiees eras { 2-100 | 25259) 1-91 | 1-06 | 0-52) 7 4-32 | 5°48 | 5-51 || 
Snowfall in Nov., 1915, 54-0; Dec., 53-0 in. 


CORTEZ (TWIN ISLAND)—Elevation, near sea-level 
58 ToraL PRECIPITATION 


iMG ae Een een || 3:60 | 4-18 | 2-71 | 2-52 | 2-23 | 0.37 | Observer died, not yet replaced. 


COWICHAN (TZOUHALEM)—Elevation, 170 ft. 


59 ToraL PRECIPITATION 
eae Sn Rea | eee 10-24 | 8-47 | 1-56 | 1-21 | 1-07 | 1-16 | 0-64 | 0-29 | 2-36 111-20 [12°97 ||........ 
WOOD ics, sete cis 8-08 | 5-04 | 5-88 | 0-42 | 2-79 | 1-66 | 0°70 | 1-17 | 4-94 | 4-53 | 3-08 | 6-54 44-83 
ROOGRS meee. S CAE || Aol rete) ial crt PACs eed Ls oe, Mallat an cel oee omallahaagaluawe delfa-ontealiles.-... 
OOS es soe ns", 4-02 | 5-03 | 1-31 | 2-09 | 0-61 | 1-24 | 0-90 | 0-48 | 1.01 | 1.08 | 7.36 8-54 33-67 
BOOS Ee oe es chee Gs 9-16 | 6-28 | 3-68 | 1-74 | 2-47 | 0-21 | 0-13 | 0-93 | 0-30 | 3-76 |10.01 6:49 45-16 
BOO oe acuriocscls.2 7°73 | 5°62 | 1°67 | 0-17 | 1-74 | 0:99 | 1-26 | 0-85 | 0.67 | 3-02 111.91 5°52 41-15 
ILO Se tha.s 6:04 | 3-33 | 2-16 | 0-94 } 1-14 | 1-29 AL 0-93 | 1-25 | 2-86 |10-29 | 8-07 38°30 
TRE) 1 eee aaa 6-34 | 1-20 | 0-73 | 1:14 | 2-59 | 0-86 } 0-11 | 0-62 | 2.62 | 1.28 | 6.60 4°38 28-47 
ROL 2ues 2 et. 6-51 | 4-53 | 0-83 | 2-03 | 2-05 | 1-67 | 0-67 | 2-54 | 1.56 | 3.39 | 6-81 | 7-29 39°88 
URIS Se een ae 5°48 | 1-55 | 1-99 | 1-00 | 1-84 | 1-52 | 0-81 | 0-90 | 1-93 | 2.98 | 8-90 | 2-34 31> 24 
OVA: ta oes 13-04 | 2°35 | 2-08 | 2-78 | 0°31 | 2-29 | 0-15 | 0-26 | 3.40 | 5-15 | 9-40 | 1-53 42-74 
COG a a ea Re 4°64 | 2-85 | 2-17 | 2-13 | 2°44 | 0-40 | 0-50 | 0-16 | 0-76 | 5.21 | 6-32 | 9-67. 37°25 
WeAHS....)5. . 2). 7:02 | 4-39 | 2-74 | 1-41 | 1:77 | 1:28 | 0:58 | 0-86 | 1:70 | 3-24 | 8-35 | 6-61 39-95 


During 1904-15 (1904 and 1906 incomplete), average monthly snowfall was: Jan., 10-7 in. ; Feb., 5-2; Mar. 
mei) 5 Nowe 2°8; Donn 2-7. Mean annual snowfall, 22-5 in.; maximum recorded, 21°5 in., Jan., 1913. , 


COWICHAN BAY—Elevation, 50 ft. 


60 : Tora PRECIPITATION 
See IE NE cee los, Aalscy candle ion eT 2-71 | 5-09 | 7-16] 1-02 ||... 
aioe || 3-68 | 2:04'|' 2:66 | 1:54 | 2:06 0:75 | 0-74 | 0-20 | 0-59 | 4-52 5-66 | 8-76 | 33-20 


COWICHAN LAKE—Elevation, 540 ft. 


61 ToTaL PRECIPITATION 
eh ene es | (Rewer Lv, occ: « is Siar ual ae oe ne aa ees as E15) $6231) (f 6-72 121 060nSs17) | eee 
ee eee eee 25:95 | 7-60 | 7°68 | 7-12 | 1-50 | 2°88 | 0-12 | 0°28 | 5-72 15-33 |16-29 | 2°53 | 93-00 
ROSS Sars fret «ois 8-14 | 7-15 |12-89 | 5-76 | 3-64 | 0-68 | 0-66 | 0-47 | 0-47 |10-59 |12-06 117-82 80-33 


Snowfall in Jan., 1914, 20-5 in.; Feb., 2-5; Mar., 4:5; Nov., 3:0; Dec., 1:5; total in 1914, 32:0. In Jan., 
1915, 0:1; Dec., 5:5; total in 1915, 5-6 in. 


532 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. I Annual . 
CRANBERRY LAKE—Llevation, 2,460 ft. j 
62 ToraL PRECIPITATION a 
SS a a a 2 
Che aor ae ee 5 ke || Gi BOs [E Meeads| sea eke te ape Ooo | SIN CRIN | Gael Gore | Se ortiead | oie:tate, oN “| 
UGES sis seagate | 1 ahavate cell's snateudls|| biatteetailie Metres 2:04 | 2°14 | 2°63 | 1-57 | 1-20 | 3-33 | 0-65 | 1-77 | Poon t : 
Snowfall in Jan., 1914, 3-2in.; Feb., 1:3; Mar., 5:0; April, 3-5. In Nov., 1915, 4:5; Dec., 17-0 in. i 
CRANBROOK—Elevation, 3,014 ft. re 
ToraL PRECIPITATION 
Coad erc\lal| ierayercdcaad ioveneye tore. | ie ietoneiete Epehcechateh toga ce Ol Weg orc cl Wee Oe) 0- 
1-10 | 1:07 | 3:87 | 4°52 | 1-85 | 1-18 | 0-78 4: ‘3 
Bea Pee: PAGE'S OOK So Oe Aa Od ely GMSMA Saeciltd pesca eee clin Ss Goeele saaac ' 
Or Lit Or ade 105 64201) Or. 6650s Daal sets ceretesliersrareterel erorsteterel| ereeverte ltatererencte arenes He 
De BB Misa scaitaba\l a cotewspsy|| iaeceterges' cerca cepts | i ete vetote | coin tatee deter ecnac ical caste tae | eieepesttean arene 
Leoscsloceavaly douwueteuls oct be owtisel) 219s PO-Ab |e On1o | O-zeN) Goi auzaale 0-51. 2 
0:90 | 0:45 | 0-89 | 0-89 | 1-73 | 1-46 | 0-16 1: " 
1-59 | 0-67 | 0-30 | 0-64 | 1:16 ]...... 0:49 2: 
0:46 | 1-63 | 0-35 | 1-26 || 2°35 | 0-401... .. 1: 
0:20 | 0:03 | 0:35 | 1:08 | 1°65 | 3-76 | 1-01 0:1 f 
0:04 | 2-20 ' 0:48 | 2-95 | 0:86 | 1-26 | 2-24 0: rs 
0-15 | 0-70 | 0-79 | 1-08 | 2-02 | 0:97 | 0-44 0- id 
0-70 | 0-12 | 0-12 | 2-26 | 2-13 | 2:88 | 0-31 1: . 
1-02 | 0-97 | 0-88 | 1-62 | 1-69 | 1-76 | 0-62 | 1-28 | 0-82 | 1-85 | 1-29 16:24 


During 1901-15 (1902 and 1909-15 complete), average monthly snowfall was: Jan., 20"7 in. ; Feb., 9-0; Mar., 
5:3; April, 1-1; Nov., 8:9; Dec., 11-4. Mean annual snowfall, 56-4 in.; maximum recorded, 66:0, Jan., 1903. 


CRANBROOK CITY—HElevation, 3,020 ft. 


64 Toran PRECIPITATION 
Ds ee enero | eaten eepoc tee) (meme cr essen ae ee BIR Pee allhte 4s Sel oan ol eae 0-39 | 2°41 | 0-61 |/.. 5508 5 
OER os erase 2:37 | 0:77 | 0-80 | 0:74 | 1-02 | 1-71 | 0-99 | 0-38 | 0-88 | 1-63 | 2-31 | 1:27 14:87 
LOUD Ses cceeisceie 1-46 | 0-84 | 0-11 | 0:95 | 1-92 | 0:97 | 2-78 | 0-40 | 1-76 | 0°59 | 2-21 | 2-27 16-26 


Snowfall in Nov., 1913, 9:9 in.;. Dec., 6-1. In Jan., 1914, 23-7; Feb., 4°6; Mar., 6-2; Nov., 10-0; Dee., 
11-0; totalin 1914, 55-5. In Jan., 1915, 14-6; Feb., 1:6; Nov., 10:5; Dec., 12-0; totalin 1915, 38-7 in. 


CRAWFORD BAY—HElevation, 2,000 ft. 


Fn a a, es Le oe ar 


65 ToraL PRECIPITATION 
W07occrc cesses ll ee ncealeenes clas naas]tnnmnnel Gael Ateiosell Heb ea Eiaw Rn] tok4Ge |P1k 00m. 4a 2 Gn hs Osh 1. nn 
POUL 2 i cece cme cel: ciok all soomieal shite tod nate ete ie, ole oe. gel P22 NCO Aar O2068) 6h an 
MON se as eieistecets 3°47 | 2-04 | 0-86 | 0-84 | 1:79 | 2-04 | 3-30 | 2-44 | 1-21 | 1-71 | 3-41 | 3-77 26-88 
COLUSA tachele is avate 4°60 | 2-41 | 3-76 | 1-32 | 0°80 | 0-78 | 0-60 | 2-19 | 2-56 | 1-93 | 2-39 | 1-05 24-39 
LOLA cayerete forse 7:45 | 1:42 | 1-97 | 2-04 | 1-33 | 1-58 | 1-00 | 0-83 | 2-75 | 1-68 | 2°46 | 1-87 26°38 


Rite rer eters 1:80 | 2:33 3°41 | 1-99 | 3-34 |-0°76 


During 1907-15 (1912-15 complete), average monthly snowfall was: Jan., 36-5 in.; Feb., 7-7; Mar., 7°3; 
April, 1-2; Noy., 16-3; Dec., 26-3. Mean annual snowfall, 95-3 in.; maximum recorded, 55:4 in., Jan., 1914. 


CRESTON—Elevation, 1,985 ft. 


66 ToraL PRECIPITATION 
LOUD Jah. sceterscotere cl [S agidiecel deathonie | Mele ee de el] Se ee 0-94 | 2-46 | 1-20 | 0-99 | 1-90 | 3-71 | 1°74 ||........ 
1913, ..|| 2°38 | 0-43 | 1-48 | 0-33 | 1-49 | 2-01 | 1-82 | 1-14 | 1-32 | 0-66] 5-10 | 0-80 18:96 
TOMS ooo oc cisierchave 5°38 | 1-57 | 1°71 | 1°17 | 2-28 | 1-25 | 0-69 | 0-22 | 1-82} 1-97 | 2-25 | 0-79 21-19 
POLS Werte teeters 1:40 | 1-32 | 0-74 | 1-07 | 2:06 | 1°37 | 3-27 | 0-29 | 2-08 | 1-19 | 3-27 | 3-71 21-77 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 24-7in.; Feb., 6:3; Mar.,4:1; April, 
1:0; Oct.,0°2; Nov., 15-1; Dec,, 15-1. Mean annual snowfall, 66:5 in.; maximum recorded, 36:3 in., Jan., 1914. 


CRESTON (WEST KOOTENAY RECLAMATION FARM) 


67 Toran PRECIPITATION 
USOC Raeraret ater ote terete ota laters sine 1-36 } 1-49 | 0-53.) 1-35 | 0-19 { 1-04 | 0-67 | 1-21 | 7-36 | 3-99 fl. . 22.008 
USOT or. Amoco 2-26 | 1-69 | 2:06 | 0-39 | 0-67 | 2-88 | 2-22 | 0-42 | 1-61 | 1-51 | 5-04 | 3-50 24-25 
ROS eee ci toehiat 1-55 | 4:71 | 1-65 | 0-84 | 1-74 | 1-09 | 1-68 | 1-11 | 1-21 | 1-04 | 1-98 | 1-15 19°75 
HS OD oes te etter 2-16 | 1-32 | 1-34 | 1-73 | 1-86 | 1-76 | 0-51 | 2-98 | 1-03 | 2-02 | 3-87 | 1°68 22-26 
LOOQ srs co ite sans oi6 2-12 | 1:46 | 2-24 | 0-68 | 1-52 | 2-65 | 0-74 | 1-81 | 1-94 | 3-55 | 2-63 | 3-51 24°85 
TOOL so eee stots 3°28 | 1-35 | 1-14 | 2-04 | 3-20 | 3-10 | 1-43 | 0-17 | 1-78 | 0-92 | 2-73 | 1-72 22-86 
LOG Qe wh weitere o 1-91 | 2-71 | 1-66 | 1-44 | 3-79 | 1-71 | 2-23 | 1-12 | 1-18 | 0-40 | 4-06] 5-71 27-92 
MOOS etic ate 3°38 | 0°55 | 4-16 | 0-84 | 0-98 | 1-54 | 1-67 | 1-19 | 1-87 | 1-23 | 2-65 | 1-90 21-96 
BOOS eae cisveie hs Sr eOnwosse Sela les talc som else ale ya aes 2am erm | eee tee | eee en ae a careeaie = 
Means. ese ccs 2°48 | 2-38] 2-19 | 1-20 | 1-68 | 1-94 | 1-39 | 1-12] 1-41 | 1-48 | 3-52 | 2-63 23-42 


During 1896-1904 (1896 and 1904 incomplete), average monthly snowfall was: Jan., 17:5 in.; Feb., 14:9; 


Many tobe ; April, 2-1; .Noy., 15-0; Dec., 17-7. Mean annual snowfall, 79-1 in.; maximum recordéd; 49-9 :in., 
ec., ‘ 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


CROWSNEST— Elevation, 4,450 ft. 
68 Torau PRECIPITATION 


a ae | 6:46'T6:40"l oi |'3:64'T 2061 id | 2233 [OE 28 | BS | 098 8 ices: 


Snowfall in Sept., 1914, 2-0 in.; Oct., 17-0; Nov.,0°5 ; Dec., 6-5. In Jan., 1915, 4:0 ; Feb., 4-0; Mar., 1-0 
Oct., 2-0; Nov., 2:0; Dec., 14:0; total in 1915, 27-0 in. 


CUMBERLAND* 

69 ToTaL PRECIPITATION 
Bestest rey iiethe till reir lists ai ane 0-51 | 3-79 | 2-19 | 3-23 | 0-59 | 0-04 | 3-39 | 3-39 | 6-56 afte, sone | | ee 
Ore tte hernias 2:80 | 4°43 | 2-30 | 2°75 | 2-23 | 1-00 | 1-81 | 3-04 | 1-81 | 6-84 24-30 3:44 56-75 
OO lsics si GIISAES* 2a | OTOL licens sel ake on callen ee S30 NU 9289 74a 17-95 |e ne 


Snowfall in Nov., 1898, 6-5in. In Jan., 1899, 28-0; Feb., 18-8; Mar., 4-0; Dec., 3-0 ; total in 1899, 48-8, 
In Jan., 1900, 3-5; Feb., 10-0; Mar., 1:5; Nov., 7:5 in. 


DEER PARK—HElevation, 1,450 ft. 


70 ToTaL PRECIPITATION 
ia | Ce 0-20 | 1-87 | 4°87 | 0-50 | 4-40 | 0-00 | 0-14 | 1-59 | 0-80 | 2-32) 1-25 |.......7 
WSO er susck& ousue 0-70 | 0-28 | 0-74 | 2-44 | 2-46 | 1-17 | 1-31 | 0-01 0:94 | 0-80 | 2-16 | 2-72 | 15-73 


Snowfall in Feb., 1914, 2-Oin.; Mar., 1-2; Dec., 8-5. In Jan., 1915, 7-0; Feb., 0-5; Nov., 8-0 7) Dec. 2ve2e 
1ot:l] in 1915, 42-7 in. 


DENMAN ISLAND—HElevation, 40 ft. 


val Toran PRECIPITATION 
HOO 2 6 OBIE eybic GRU aca etl REEL EET Ioan (SS EIDE FRE 0-00 | 0-14 | 6-09 | 8-60 |11:57 | 9-45 ||........ 
OO sees sto ne 3°80 | 6-11 | 2-90 | 5-30 | 4-77 | 1-37 | 1:23 | 1-11 | 29-32] 1-95 9-55 11-47 51°88 
TS ae ae ee 12-85 | 7-11 | 3-40 | 3-41 | 1-90 | 1-65 | 3-64 | 0-62 | 1-06 | 4-21 |19-892 7-04 66:71 
BOOT esis Seles cis el See adil LS GS. 1 O00 til OSes rn seein |e eee eae en 1 36) [150 ele '75" |e 
BOOMs salle ice is wtroSelleas cs « 1-97 | 1-32 | 2-19 | 0-03 | 1-20 | 1-82 | 6-85 |12-74 | 7-18 |]27°° 7° 
OT Sree 5°31 | 2°67 | 0-69 | 1-61 | 4-76 | 0-41 | 0-17 | 0-71 | 2-62 | 3-44 | 5-00 4:97 82-36 
HOD Petcrsteyere chores 7°48 | 7-58 | 1-10 | 1-11 | 1-81 | 1-09 | 1-39 | 3-68 | 1-53 | 4-23 |10-72 9:06 50:78 
MOUS soir teres ote 2 5:34 | 2°49 | 1-64 | 2-12 | 0-90 | 2-10 | 1-58 | 0-98 | 3-93 | 4-52 113-58 5-39 44-57 
ML Arete. one eevate rs 15-88 | 4-84 | 3-61 | 4-66 | 0-40 | 2-36 | 0-36 | 0-45 | 5-28 111 15 {11-59 | 4-85 65°43 
NIQUIGER Scr dus ce 6-29 | 5°81 | 3-94 | 2-46 | 1°45 | 0-16 | 0-16 | 0-05 | 1-68 | 9-87] 8-11 12°73 53-16 
NIGTTNSs aes ae 7:76 | 5:79 | 2:37 | 2-52 | 2-04 | 1-47 | 0-95 | 0-99 | 2-92 | 6-24 10-42 7°39 || 50°86 


During 1907-15 (1909 and 1910 incomplete), average monthly snowfall was: Jan., 7-7 in.; Feb., 2-0; Mar., 
0-1; Nov., 3-0; Dec., 1-1. Mean annual snowfall, 13:9 in.; maximum recorded, 24-0 in., Jan., 1913. 


DEPARTURE BAY—HElevation, near sea-level 


72 ToTaAL PRECIPITATION 
BU ister a arcie ale « 4°82 | 1:64 | 2-25 | 1-33 | 1-96 | 2-77 | 1-87 | 0:45 | 2°30 | 4-13 | 7-32 2°15 32:99 
OTA rele es 10:37 | 2°69 | 2-43 | 2-53 | 0-73 | 1-87 | 0:07 | 0-46 | 3-78 | 6-20 | 7-40 Uri 40-24 
Th ae 3-88 | 3-27 | 3-24 | 1-81 | 2-57 | 1-28 | 0-80 | 0-21 | 0-28 | 5-50 | 5-36 | 8-28 || 36-48 
Snowfallin Jan., 1913, 25:5 in.; Mar., 16°5 ; total in 1913, 42-0. In Jan., 1914, 12-7; Feb.,0°3; Mar., 5°3;. 


Nov., 0°8; Dec., 1-0; total in 1914, 20° 1.; total in 1915, 2-6 in., all in Dec. 


DONALD—Elevation, 2,090 ft. 


73 TorTaL PRECIPITATION 
SOO terior betsy. li[lerciarecs’o |/seses acc-3 1-60 | 1-24 | 1-20 | 1-85 | 1-16 | 0-39 | 4-60 | 2-46 ) 2-13 | 6-36 |/........ 
MSOC sen ese te ccs S2d8 9) .5°08") 2°65 | 1°33") 1°03") 0-58. 0-10 |.0-°80 0-57) lines atte concc lines Se Cae 
DSU Leer caters oie elicien oleae sleatech inoue 0-00 | 1-44 | 6-57 | 0-49 | 5-67 | 4-60 ||........ 
HSESS. cre cs ea os 1°67 | 5:25 | 0-42 | 0:07 | 0-59 | 1-88 | 1-15 | 1-08 | 1-20 | 1-53 | 2-53 | 1-95 19-32 
SOS. eres! sci sce 2-38 | 1:48 | 1-37 | 1-15 | 2-26 | 1-25 | 1-66 | 4-38 | 1-06 | 0-99 | 2-65 |......]|........ 
Ad 4-14 | 3-47 | 1+26.| 0:95 | 1:27.) 1-39.1 0-81 | 1-62 | 2-80.| 0-87.| 3-24 | 4-30 26-12 


During 1892-99 (partial record for four years) average monthly snowfall was: Jan., 31-9 in.; Feb., 18-9; Mar., 
6-4: Avril, 3-3; May, 1-2; Oct., 2-2; Nov., 25:4; Dec., 36-1. Mean annual snowfall, 125-4 in.; maximum 
ecorded, 77-0 in., Jan., 1896. 


DOUGLAS LAKE—HElevation, 2,600 ft. 


74 ToraL PRECIPITATION 
ere. ee a aren 0-40») 0: 60-/- O- 17+) U- Lah Fs 200]. womaclodis «1d. te  ccute’ sf O3 80. lieder eceaa ne ? 
a88S cP ocao "| iar ores | asia |6°98 | ion | 6860 ae 
| Ee a 1620 fs P10 Veg saets 0-13 | 0-59 | 0-61 | 0-32 | 0-27 | 0-92 | 1-15 | 1-21 | 0-45 ||122°57" , 
PRESEN oslo oa bts 1-43 | 0-90 | 0-51 | 0-55 | 0-17 | 1-29 | 1-86 | 1-15 | 1-16 | 0-59 | 0-13 | 0-68 10-42 
1886000202222 |i85'] 6°68" 6540 '|'0236'| 0244 '| 6:78 [6:86 Vorae' Laas Poca hc: 


During 1882-86 (partial record for three years), average monthly snowfall was: Jan., 15-3 in.; Feb., 6-8; Mar. 


253 ; May, 0-8; Oct., 0-8; Nov., 5°5 ; Dec., 5°3; total, 1884, 31-1 in.; maximum recorded, 18-5 in., Jan., 1836. 


NG ee: 


o* Observer moved to Cumberland from Union Bay, which see for supplementary record. 


1°81 


534 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
a ea Rare ha ak ae 0 a Si a Se a 
Year 1 Jan. | Feb. | Mar. | April | May | June | July Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
DUCK LAKE RANCH—Elevation, 1,400 ft. 
75 ToTaL PRECIPITATION 

AQUA ee tis rere ohare Are ic anes eo oe 0:07 | 1-70 | 2-62 | 0-59 | 1-02 | 0-99 
LOT eisreeanistes | 2°88 | U5 2 [kDa es Sel iternte 0:87 | 0-21 | 0:35 | 2-92 | 1-46 


| 0-93 | 0:25 


1229 


Snowfall in Nov., 1913, 3-6 in.; Dec., 2-2. In Jan., 1914, 17-4; Feb., 3:5; Mar., 1-0 in. 


DUNCANS—Elevation, 40 ft. 


76 Tora PRECIPITATION 
Tee ge Gao One 9-81 | 3+21 | 3+83 | 2-94 | 3-30 | 0-29 | 0-60 | 0-26 1-10 | 0-20 | 3-60 110-75 
1901...........||....:.| 4°61 | 1°15 | 2-42 |'1-94'| 1-91 | 6-34 | 0-31 | 1-40 | 3-30 [11-05 | 8:81 
L902 rocks feseres C216 Wi TAS TS O5e | Mere falls Lis7 Gul) Or 92 apres | Caen 1-11 | 2°55 | 866 |11-59 
LOGSeyepeoeettene S04 |ESICOMP ac LSa ek O Le Oa Rop ais OO Mess se walneal nace || oceans | Renee Hee 


Snowfall in Jan., 1895, 32-8 in.; Mar., 2-6; Dec., 17-1; total in 1895, 52:5. 


1902, 10°0; Mar., 0°6 in. 
EAST ARROW PARK—Elevation, 1,413 ft. 


qT ToraL PRECIPITATION 
DOA cit ieciet ian Slane | wares 1-99 | 3-08 | 1+71 | 2-43 | 1-41 | 0-68 | 3°52 | 2-71 
TOLO Ne wets lets | 1-70 | 1-30 | 0:66 | 3-87 | 4:49 | 3-56 | 3-29 | 1-19 | 1-81 | 2-61 


18:5; Dec., 34°8; total in 1915, 82:8 in. 
ECHO LAKE—Elevation, 3,714 ft. 


78 Tora PRECIPITATION 
OVA, ey ate dete ro veal Ii ayers etsicns| Cele Rome Teste oases oicahec | Maerua ces I Peer ete dl ear eae all ieeeectons 0-66 | 3°05 | 3-27 
LOLS Ac ddeeees ee | 2°38 | 1-17 | 1-34 | 1°14 | 1-66 | 1°85 | 1°63 | 2°02 | 1-81 | 4-59 


3-76 


In Feb.,.1901, 2-5. 


1-80 


3:00 | 3-72 
Snowfallin Mar., 1914, 11-4 in.; Nov., 3-3; Dec., 18-0. In Jan, 1915, 17-0; Feb., 10-0; April, 2-5; Nov 


3°49 
1:92 


1:02 
2:27 


39°89 


In Jan., 


23-78 


Snowfall in Nov., 1914, 11-0; Dec., 10-2. In Jan., 1915, 18-2; Feb., 11-7; Nov., 18:0; Dec., 20-0; total 


in 1915, 67:9 in. 
EDGEWATER (BRISCO) —Elevation, 2,620 ft. 


79 ToTaL PRECIPITATION 
DVS i cctastiacostoe coger hte dewey se cel hres cesperes a] aoe ee soe cats Tee ete ceteeek (Lee es | Ce ee [Tn eg a 2°65 
OVA S ara iae aol 2°16 | 0-30 | 0-30 | 0-93.| 1-25 | 1-63 | 1:15 | 0-46 | 3-40 
LOWS cie.6 octene OFA ||| eters tereeiltsdeame ste ral pevanets 1-03 | 0°90 | 3-75 | 3:37 | 0°37 | 0°79 


Snowfall in Nov, 1913, 7-5 in.; Dec., 5:2. In Jan., 1914, 11-0; Feb., 3-0; Mar., 3:0. 


Nov., 4:5; Dec., 8-0 in. 
EDITH LAKE—Hlevation, 3,200 ft. 


80 ToraL PRECIPITATION 


DONA ay Wekeenss risterel [leactansee «i|enetnnstors 
LORS sc stiionete seats 1 1-85 | 0°45 


“6:61 ||'6/30']'3/38'| 4508) if77'|'6273'] 6293" 


5 | 0-60 


| 6:86" 


4°00 


0-52 


0-54 


|-isaa’| 2:80 


In Sept., 1915, 2°0; 


|| 17:73 


Snowfall in Dec., 1914, 5-4 in. In Jan., 1915, 18-5; Feb., 4-5; Mar., 2-3; Nov., 14°8; Dec., 22-0; totil 


in 1915, 62-1 in. 
ELKO CITY—Elevution, 3,100 ft. 


81 TOTAL PRECIPITATION 
Ts ee Ok nce | eee cicds| hettnc ono (Cacti (eee nceey NN le nal (oe ie On |e Te ee 0-639 
LON ce a icreteys 3:06 | 0-70 | 0:92 | 2°48 | 1-74 | 2-22 | 1-29 | 1-79 | 2-28 | 2 
LOL ais vero ote tester 1-55 | 0-87 | 1-04 | 1°35 | 1-94 |] 4-10 | 3°17 | 0-29 | 3-55 
Snowfall in Nov., 1913, 11:0 in.; Dec., 5:0. In Jan., 1914, 21-0; Feb, 3-7; 


ENDERBY—HElevation, 1,180 ft. 
ToraL PRECIPITATION 


During 1894-1915 (complete record for 12 years), average monthly snowfall was: 


3-90 | 1-10 | 1-50 | 1-386 | 0-60 { 1°65 | 0-80 | 0-00 | 2-63 | 2-14 | 2-06 | 1-10 
1°95 | 2-02 | 1-04 | 1-73 | 3-29 | 1-23 | 0-16 | 0-11 | 3-48 | 1-05 | 2-05 | 2-52 
2-90 | 1-64 | 0-10 | 1-60 | 1-56 | 1-21 | 0-00 | 0-62 | 0°87 | 1-19 | 2-53 | 4-27 
2-13 | 1-75 | 1°57 | 0-49 | 0-58 | 2-55 | 1-46 | 1-85 | 0-78 | 0-79 | 4-12 | 2-55 
3°07 | 2-71 | 1-31 | 0-42 | 1°61 | 3-95 | 2-51 | 0-60 | 1-25 | 1-98 | 2-70 | 1-82 
6:02 | 3:48 | 0-97 | 1-06 | 1+44 | 2-06 | 1°52 | 3-03 | 1-78 | 1°86 | 3-56 | 1-24 
1-53 | 1-69 | 0°50 | 0-51 | 1°68 | 2°51 | 2-21 | 2-90 | 2-06 | 2-19 | 1-55 | 1-67 
02925102977 50258 120262 | 0° Sia| e22 50! ae enene |e eee emer ansl| eee I erer@setetel ietelielets ts 
2°60} L561) Le58) | 0257) | Os525 ele 22) eel = LS (Os Ora | pers | eee | creas 
Boo Arc lpn non dom paad Se opEa loreor alan oocc 2°58 | 0-78 | 2-48 | 1-26 | 0-83 | 0-00 
1-25 | 1-55 | 1-77 | 0-69 | 0-71 | 2-78 | 1-38 | 1-07 | 0-94 | 3-05 | 3-53 | 1-53 
2-43 | 1°45 | 0-91 | 0-42 | 1-51 | 1-42 | 2-06 | 1-75 | 1-74 | 0-20 | 6-08 | 3-29 
5 os 6 00 Dis Looe een Broun ae eect hee a sae 0-87 | 2-18 | 1-28 | 1-04 | 1-39 | 1:96 | 2-45 
4-13 | 1°38 | 0-64 | 0-05 | 1-40 | 3-73 | 1-18 | 1-97 | 1:35 | 1-11 | 1-71 } 1-10 
2-52 | 1-60 | 0-82 | 1-02 | 1-12 | 1-68 | 0-88 | 0-27 | 2-49 | 1-23 | 1-89 | 1-10 
2-29 | 0-54 | 1-39 | 2-15 | 2-88 | 4-84 | 2-28 | 0-20 | 1-23 | 1-19 | 0-96 | 2-10 
2°73 | 1-65 | 1-05 | 0-94 | 1-41 | 2-28 | 1-49 | 1-10 | 1-72 | 1-47 | 2-54 | 1-91 


25°98 


Nov., 4:7; Dec., 9°5; totalin 
1914, 38-9. In Jan., 1915, 15-5; Feb., 6°-2; Nov., 23-7; Dec., 27-5; total in 1915, 72-9 in. 


20-63 


se nee eee 


20-29 


Jan., 19-9 in.; Feb., 11°9; 


Mar., 4:0; April, 0-6; Nov., 11-3; Dec., 15°8. Mean annual snowfall, 63-5 in.; maximum recorded, 41*3 in. 


Jan., 1913. 


% 


a 


i ae ie 


METEOROLOGICAL DATA—PRECIPITATION 535: 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. 


Sept. | Oct. | Nov. | Dec. | Annual 


ENTRANCE ISLAND—Hlevation, 45 ft. 


83 ToTaL PRECIPITATION 
Te nn | es Sr ~Y a ae a a or a rn 
1915............|| 3°80 | 2-66 | 2-39 | 1-27 | 1-54 | 0-54 | 0-24 | 0-31 | 0-02 | 3-86 | 4-83 | 7:44 || 28-90 
ocean a a a A ar SN IA eee Mallen Etec 


In 1915, the total snowfall was 0-3 inch, all of which fell in December. 
ESTEVAN POINT—Elevation, near sea-level 


84 Toran PRECIPITATION 
Cpe ES eS SEE a aa a ee ee ee ee ee ee 
HOOD RMT des te || 9-15 | 9:42 |10-07 | 3-43 | 4-18 | 3-79 | 2-58 | 9-97 | 4°66 [13-36 |14-60 | 5-63 || 90-84 
2 EN NN ea EE ON eA Re AEN ie AD EO HNL ebay 

Snowfall in Jan., 1909, 8-3 in.; Feb.,0-0; Mar., 0-5; Dec., 0:3; total in 1909, 9-1 in. 
FAIRVIEW 

85 ToraL PRECIPITATION 
ROOGH etn] [femte ele a [Gireel eas ace [lve ease 3:63 | 1-12 | 0-06 | 0°44 | 0-21 | 0-22 1 3-58 | 2°30 W)......2 ~ 
Beer Reco ila. bs ches cacatocceesfccs esc) 0509") 0-001 0-20. 1-4s46 60-20)1 07125] 1:00; 1/5 eee 
TOTO Fate biel sieve 0-59 | 0-90 | 0-10 | 0-13 | 0-19 | 0-35 | 0-36 | 0-23 | 0-13 | 0-19 | 0-50 | 1-00 4-67 
OU Li etaae Sats 1-80 | 0-60 | 0-28 | 0-18 | 0-54 | 0-36 | 0-11 | 0-13 | 0-37 | 0-17 | 0-73 | 1-05 6:32 
EG LES ratein ete abe 0-72 | 0-08 | Statioln close|d. 


During 1906-12 (complete record for 2 years), average monthly snowfall was: Jan., 9:5 in.; Feb., 5+0; Noy. i 
2°8; Dec., 13-4. Total snowfallin 1910, 24-0; in 1911, 41-5 ; maximum recorded, 23-0 in., Dec., 1906. 


FERGUSON 
86 ! ToraL PRECIPITATION 
LOU Serer treet ait terete ccs ete ee faites «fief csi 3°45 | 1-76 | 2-00 | 2°89 | 3°77 | 6-80} 8°45 I), 0.00.2. 
GOODE oe either eueusts 9-93 | 8-67 | 2-01 | 1-76 | 1:73 | 2-47 | 3-19 | 1-35 | 3-33 | 4-75 | 7-61 | 4-65 51-45 
OL eg feraterae otels 5:95 | 7-30 | 4-05 | 5°18 } 1-57 | 2:32 | 0:87 | 1-30 | 2-10 | 6-16 | 7-27 | 6-55 50-62 
MUD steve. stele sce 9-25 | 2:20 | 3:50 | 2-27 | 2:09 | 3-48 | 2-28 | 2-02 | 2-97 | 0-62 | 9-00 | 4°55 44-23 
HOT cig 2 eae ois) 5:88 | 3:30 | 1-15 | 2-29 | 1-71 | 1:87 | 3-38 | 4°65 | 1:33 | 4-28 | 8-06 |11-30 49-20 
US ats latrece: sy etenetens 6-70 | 3°20 | 4°65 | 2-28 | 2-97 | 3:00 | 3-25 | 1°97 | 4:92 | 4-30 | 7-98 | 2-70 47°92 
NOTA ss cuted es 10-03 } 3-00 | 4-18 | 3-68 | 2-09 | 4:23 | 1-59 | 0-94 | 5-31 | 3-50 | 8-16 | 2-80 49-51 
OED Sa wees since 5-40 | 3:95'| 1-25 | 3-85 | 3-15 | 4°40 | 3°30 | 1-30 | 2:30 | 5-85 | 5°50 | 8-80 49.05 
IMEGANS sone «cles s 7-59 | 4-52 | 2:97 | 3-04 | 2-19 | 3-15 ! 2-45 | 1-94 | 3-14 | 4-15 | 7-55 | 6-23 48-92 


During 1908-15 (1908 incomplete), average monthly snowfall was: Jan., 72-3 in.; Feb., 44°55; Mar., 23-3,. 
April, 4*2; May, 0-4; Oct.,4°9; Nov., 56-9; Dec., 61-8. Mean annual snowfall, 268-3 in.; maximum recorded,. 
113-0 in., Dec., 1912. 


FERNIE (DOMINION STATION)—HElevation, 3,305 ft. 


87 ToTaL PRECIPITATION 
FL Uhill5 MPM Renee | Lee GEN cece acl ccc cts satlhattayette aye [15 acebtacd (selene gettin (ee eietale [ metictieraee' [peace s aie [flake tarevel Carcvereee 1485 || Pees : 
Uh gE ae 10-94 | 1-23 | 1-18 | 2°48 | 1-64 | 1-38 | 1°45 | 2°15 | 4:77 | 4°47 | 7-09 | 1-81 40°59 
MOU Ga cece s svehaiea 1-84 | 2-83 | 0-75 | 1-05 | 2-83 | 4°47 | 1-84 | 0:26 | 2-19 | 3-45 | 6-84 |} 5-91 34-26 


Snowfall in Jan., 1914, 68-5 in.; Feb., 7-5; Nov., 12-5; Dec., 18-1. In Jan., 1915, 18-4; Feb., 21-3; Mar,,. 
1:2; Sept., 1:0; Oct., 0-0; Nov., 51°8; Dec., 43-0; total in 1915, 136-7 in. 


FERNIE (PROVINCIAL STATION)—Hlevation, 3,305 ft. 
88 Toran PRECIPITATION 


Snowfall in Nov., 1914, 8-7 in.; Dec., 15:7. In Jan., 1915, 17-7; Feb., 24:0; Mar., 1-7; Nov., 65°5; Dee.,. 
71-0; total in 1915, 179-9 in. 


FIFTEEN-MILE RANCH (PAVILION P.O.) 


89 ToTaL PRECIPITATION 
OLS ao ale alela sie fee ee eral sce eosie will Bate lapiz: [| a hetsescna[ieiterenmters Meese come || iecomenatenes| Sepavent crest tO, | See | | ane 
LS oo cycielde.s, 5) <i 1-40 6:46 '|'6°46 0-24 | 0-89 | 1-18 | 0-44 | 0-10} 1°92 | 0°37 | 2-50 | 0-45 10:34 
OLD Cece tee tices 0258) (0938.1 0925: | Or52)} L864 Ole 4S oes OS! pe O ena ee 4 Qa cis verei|eretate eee eeerenennetes 


Snowfall in Dec., 1913, 1:Oin. In Jan., 1914, 7-3; Feb.,4°5; Nov. 3:5; Dec. 4:5; total in 1914,. 
19-8 in. In Jan., 1915, 5°8;_Feb., 3-8 in. 


FIFTH CABIN 
90 ToTaL PRECIPITATION 


iM 8s oe a | loners) Ilpae teal lesidio acl foegs arc intern eacc 0-48 ; 4:80 | 1:87 | 2-72 tebe | dens || abe 
See | 4-18 | 2°74 | 1:89 | 2-42 i/43'| 3:07 5:96 | 2-67 | 1-19 | 4-52 | 4-23 || 5-97 40: 26 


Snowfall in Nov., 1914, 50:5 in.; Dec., 21:4. In Jan., 1915, 40-3; Feb., 27-4 ; Mar., 8:2; April, 5-2; Oct.,. 


_ 10-0; Nov.; 42°3; Dec., 59-7; total in 1915, 193-1 in. 


FORT GEORGE—Elevation, 1,863 ft. 
91 See under Prince George, which follows record No. 206, 


536 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Noy. | Dee. | Annual 


FORT ST. JAMES (STUART LAKE)—Elevation, 2,280 ft. 
92 Toran PRECIPITATION 


es oberon ee 3°42 | 1-33 | 0-99 | 2-26 | 0-48 | 1-67 | 0-78 | 0-63 | 1-93 | 1°37] 3-22 1-29 19+37 
IRS Sao teenie oe 1-16 | 1-76 | 1-14 | 0-65 | 1-62 | 0-91 | 2-26 |-2-51 | 2-07 | 1-69 | 3-98 | 1 47 21-61 
JE ae oo aioe 4-24 | 3-45 | 1-63 | 0-83 | 0-23 | 1-51 | 1-27 | 0-40 | 0-36 | 1-78 | 1 13 | 3:07 19-90 
SOM eee veri rai 2°59 | 1-44 | 1-40 | 1-41 | 1-88 | 1-91 | 2-06 | 1-03 | 1-39 |°1-48 1-94 | 0-72 19-25 
DSO Ber rekrsoususisionsys 0-00 | 0-00 | 0-45 | 0-07 | 0-30 | 0-94 | 3-04 | 0-38 | 0-65 | 1-33 0-85 | 0-71 8-74 
go Soman ood eae 3:93 | 0-18 | 1:00 | 0-03 | 0-80 ab 4 ay 0-95 | 1-60 | 0-35 | 1-72 10-56 
ALU DEAL Re Siaeree 0-95 | 2-48 | 1-06 | 0-30 | 1-41 | ‘1-37 | 1-55 | 0-68 | 0-50 | 0-32 1-20 | 1-40 13-22 
LOO Ue aerate niece 1-20 | 0-25 | 0-70 | 1-20 | 1-35 | 1-65 | 1-45 | 0-15 | 0-40 | 0:30 2:60 | 1-43 12-68 
LOD Bieter ctsi steal: 1-15 | 1°45 | 0-43 | 0-50 | 1-30 | 1-90 | 1-61 | 2-03 | 1-16 | 0-57 | 1-82 2:07 15-99 
MOO diritts. bres alee ee. 0-67 | 0°37 | 0-55 | 1-72 | 0-52 | 3-40 | 1-30 | 3-09 | 1-47 | 1-76 2-16 | 1-28 18-29 
OO Meets ate iene rue 1-28 | 1-22 | 0-80 | 0-18 | 1-14 | 1-64 | 0-87 | 0-20 | 2-10 | 1-19 | 1-98 2°41 15-01 
LOO Oar etemrate is 0-89 | 0-89 | 1-23 } 1-01 | 1-24 | 0-57 | 0-33 | 2-96 | 0-96 | 1-30 1-02 | 2-41 14°81 
DOOG Se stele cies 1-75 | 0-59 | 0-02 | 0:81 | 0°33 | 1-74 | 0-98 | 0-87 | 1-55 | 9-91 2-32 | 1°75 14:80 
LOO Ueeine-cre sone ater 1-43 | 0-66 | 0-48 | 1-02 | 0-74 | 1-69 | 0-94 | 2-80 | 1-69 | 0-63 | 1-39 1-26 14-73 
POO S cee site noises 0-70 | 2-33 | 1-90 | 1-31 | 3-28 | 2-01 | 1-61 | 1-41 | 2-13 | 0-60 2-31 | 1°15 20°75 
POO ie sae ects ties 1-05 | 1-61 | 1-17 | 0-60 | 0-22 | 1-25 | 0-49 | 1-86.| 1-31 | 1-26 | 1-57 1-07 12-38 
LO LORR ASE. arcaehs 0-74 | 1-30 | 0-63 | 0-56 | 2-33 | 1-55 | 1-30 | 1-73 | 1-13 | 1-93 3°30 | 1-95 18-45 
iM a A cena ote oe 1-30 | 0-68 | 0-73 | 1-68 | 0-25 | 1-62 | 1-03 | 0-76 | 0-97 | 0-65 2-00 | 1-89 13°56 
SO Ue texeratereysionelte 1-32 | 0-70 | 0-14 | 1-04 | 0-35 | 1-12 | 0-25 | 2-26 | 0-68 | 0-75 0-80 | 3°81 13-22 
1s Bs ose ae tency a 2-59 | 0-72 | 1-01 | 0-83 | 1-47 | 1-27 | 3-25 | 1-87 | 2-51 | 1-79 1-27 | 0-80 19-38 
TOU ee rea cayscaers ts 1-31 | 1-41] 1-15 | 0-74 | 0-43 | 1-10 | 2-75 | 0-32 | 1-00 | 0-89 0-81 | 0:78 12-69 
TOMO etka tsts ater 0-36 | 0:84 | 0-73 | 0-73 | 1-36 | 1-54 | 3-54 | 0-60 | 0-89 | 2-95 0-90 | 0:86 14-60 
Means sy chasse 1-55 | 1:17 | 0-88 | 0-89 | 1-05 | 1-47 | 1-48 | 1-30 | 1-26 | 1-26 | 1-74 1-60 15-65 


During 1894-1915, average monthly snowfall was : Jan., 13+3in.; Feb.,9°6; Mar., 5°7 ; April, 2:6; May, 0-1; 
Sept., 0-3; Oct., 1-4; Nov., 11-9; Dec., 12 3. Mean annual snowfall, 57:2 in.; maximum, 37-1 in., Jan., 1896 


FORT ST. JOHN—HElevation, 1,500 ft. 


93 Tora PRECIPITATION 
LOLOM aa sc kee || 0-25 | O-41 |) 0-93 |, 0-40 | 0-93 |) 1-89 |. 4. ..0..n2 | srebel overs | aopseregs 1-45 | 0-43 | I oars ic 
THOM Dt hee Sees lle elite 0:75 | 0-55 | 0-65 | 0:90 | 2-032 | 1-01 53 We Pwle ce ae | 


Snowfall in Jan., 1910, 2:5 in.; Feb., 4-1; Mar., 9-0 ; April, 0-5; Nov., 14°5; Dec., 4-3 ; total in 1910, 34-9. 
In Jan., 1911, 7-5; Feb., 5-5; Mar., 6:5; April, 9-0 in. 


FORT STEELE—Elevation, 2,433 ft. 
94 See under Steele, which follows record No. 242. 


FRENCH CREEK*—Elevation, 125 ft. 


95 TorTaL PRECIPITATION 
LOO eee aioe 2-36 | 0-57 | 2-98 | 3-36 | 2-75 | 1-24 | 1-82 0-63 | 5-26 | 2-70 | 8-46 | 3-95 36-08 
Nha 0 ke eatin eee ri eee 3°50 | 4°17 |.3:86 | 2-06. |.3-12 |.1-79 | 1-61 0-41 | 3-12 | 3-20 | 4-91 | 3-89 35: 64 
SO see toe ey, 6:98 |.3:41 | 3-73 | 2-69 | 2-10 | 2-11 | 0-25 0-51 | 3-03 | 4-00 | 4-32 | 4-56 37:69 
NBO ree ttare claret: 6:98 | 2-61 | 4-01 | 1-57 } 2:42 | 0-63 | 0-26 | 0-32 | 1-89 | 0-28 3°45 | 8:87 33°34 
ESO GH te stoon oieee 10:83 | 4-97 | 2:01 | 1-58 | 2-61 | 1-03 | 0-08 0-31 | 0-51 | 2:12 | 5-22 | 6-61 37:88 
US OG cine sees 2°52 | 1°75 | 3:43 | 1-08 | 0-95 | 1-95 | 1-71 0-88 | 0:97 | 2-38 | 7-08 | 9-09 33°79 
TSO ST ay ee 2°01 | 5:36 | 1-03 | 1-47 | 1-96 | 1-42 | 0-48 0-07 | 2-28 | 2-30 | 5-19 | 5-11 28°68 
LS OO Acree eee 5°42 | 2-73 | 2°17 | 0:94 | 1°37 | 1-39 | 0-87 2°85 | 1-23 | 4-22 |11-19 | 6-23 40-61 
TQS OOP cmon 2 3 5°90 | 3°27 | 5:03 | 1-43 | 3-37 | 2-88 | 0-94 1-56 ; 1-14 | 4-94 | 3-82 | 8-34 42-62 
LOOT cme ate 7-01 | 2-85 | 1-62 | 3-32 | 2-26 | 1-94 | 0-62 0-36 | 1-12 | 1-80 | 6-58 | 5-69 33°17 
NOU 2 ea tacictee mee 3:47 | 6:02 | 5°86 |.1-02 | 1-89 | 1-50 1-10 | 1-18 | 2-01 | 3-40 | 5-30 | 7-79 40-54 
LOOB SIRs at os Seek MO 72. Oe Od HN Pee oh ee ene dda awit le sel'et oi 3)| a)ioVbo (a. %)| (as salar nil Mtoe otal Meet | ee 
IM6ansiicc\ ss siccs 4:94 | 3-20 | 3:16 | 1-87 | 2-25 | 1-63 | 0-89 0-83 | 2-05 | 2-85 | 5-95 | 6-38 36-00 


During 1892-1902, average monthly snowfall was: Jan, 11-7 in.; Feb., 6-0; Mar., 2-1 ; Nov., 5:0; Dec., 
4-5. Mean annual snowfall, 29-3 in.; maximum, 37:0 in., Jan., 1901. 
FRUITLANDS (TOBACCO PLAINS, NEAR FLAGSTONE)—Elevation, 2,634 ft. 
Toran PRECIPITATION ! 


-20 3 0-67 | 1-00 | 1-09 | 0-76 | 0-29 -06 °49 


BAO 0-15 | 0 0-27 1 4 0°42) leh so ge 
0-49 | 1-35 | 1-60 | 0-94 | 0-77 | 3-71 | 2-28 0-00 | 2-14 | 0-85 | 3-41 | 0-85 18-39 
0-40 | 1°30} 1-11 | 1-20 | 1-75 |.2-06, |. 1-59-| 1.87 |...°.- 0*965|,(0*:95) 0°54. || 75 ome 
1-27 | 1-12 | 0-50 | 0-95 | 1-41 | 3-33 | 2-90 | 4-10 1-51 | 0-89 | 1-40 | 2-03 21-41 
1-17 | 0-48 | 1-49 | 1-25 | 2-57 | 2-05 | 1-34 | 2-20 | 1 23 | 1-91 | 1-71 | 0-68 18-08 
2-85 | 1-57 | 0-30] 0-77 | 2-13 | 4-10 | 0-92 | 0-14 1-85 | 0-63 | 1-34 | 0-65 17-25 
1-283 | 1-24 | 0-40 | 0-58 | 5-63 | 1-52 | 1-84 | 1-18 1:43 | 0-43 | 1-80 | 1-85 19°18 
0-98 | 0-37 | 1-74 | 0-09 | 0-79 | 1-93 | 2-13 0-90 | 1-34 | 0-66 | 1-50 | 0:30. 12.73 
1-01 | 2-07 | 2-79 | 1-29 | 0-72 | 0-82 | 0-99 0-91 | 0-09 | 0-26 | 1-25 | 1-05 13-25 
LSU OS6o0N0°48"| 1 0c 2bal ee oe 2°45 | 2-28 | 0-22 | 1-10,).2-39 | 1-11.| 1-35 ||.....<- 
1-99 | 1-29 | 0-62 | 0-89 | 3-75 | 2-72 | 0-83 1-47 | 0-35 | 1-50 | 3-25 | 1-66 20:32 
2-40 | 1-65 | 1-71 | 1-39 | 1-35 | 3-43 | 3-21 3°93 | 2-98 ay 0-89 | 1-70 24-64 
0-70 | 2-30 | 2-29 | 1-25 | 5-23 | 2-56 | 0-43 O66 raitesl| sree beoSS\( 03715 (eee 
2-75 | 1-02 | 0:27 | 1-48 | 1-85 |] 1-30 | 3-19 troh 1-24 | 1°35 | 3-65 | 1-91 20-01 


* See also record for Little Qualicum. 
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PRECIPITATION RECORDS FOR. STATIONS IN BRITISH COLUMBIA—Continued 
a ae tT aT a al a el aha Dt et eA ayesha ai a PAN Ma 
Year | Jan. | Feb, | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
me we Ee Ee 2 SS eh ee 1 OL. de 


FRUITLANDS—Continued 
pea a I Sn ae We om ae i uc ee Me I UL es 


MOTOR Ty ect ae stele 1-26 | 2-55 | 0-54 | 1-07 } 1-87 | 0-84 | 0-52 ] 0-08 | 1-36 | 1-58 ] 4-19 | 2-16 18-02 
POUT eeerss seis 1-67 | 1-30 | 1-61 | 0-47 | 3-93 | 2-97 | 0-87 | 1-54 | 1-62 | 0-36 | 2-60 | 1-84 20°78 
BOT iki s 3.S:e « sase 2:23 | 1-17 | 0-99 | 1-24 | 1-20 | 2-64 | 3-85 | 2-56 | 2-14 | 2-56.] 2-57.] 0-94 24°09 
BLOUS oui c ie stele. d 2°72 | 0-21 | 0-62 | 0-72 | 2-38 | 4:05 | 2-11 | 1-93 | 0-78 | 0:45 | 0-35 | 0-60 17-92 
MONA. Sates 1-91 | 0-50 | 1-06 | 1-48 | 2-01 | 2-74 | 0-90 | 1-62 | 1°39 | 2-45 | 2:08 | 0-80 18-94 
POND 6. ok Sat teels 1:85 | 1-14 | 0-86 | 0-72 | 2-91 | 3-99 | 2-27 | 0-60 | 4°38 | 1°93 | 2°11 | 2-10 24°86 
Means. F461 « 1-62 | 1:17 | 1-06 | 0-91 | 2-26 | 2-51 | 1-77 | 1-33 | 1°51 | 1-12 | 2-10 | 1-21 18-57 


_During 1896-1915 (4 years incomplete), average monthly snowfall was: Jan., 12-0 in.; Feb., 8°4; Mar., 5-6; ° 
pty @-6; Oct., 0°6; Nov., 8°2; Dec. 9°5; Mean annual snowfall, 44°9 ; maximum recorded, 25°0 in., Jan., 


FRUITVALE—Elevation, 1,984 ft. 


97 Tora PRECIPITATION 
TOLOR, ai dow Retkiee es b 1-70 ) 1:94 | 1-09 | 1-67 | 2-17 | 0-69 | 0-69 | 1-19 | 2°92 | 4-18 } 4°50 |]..:..... 
MEU OAR cial ce: | 2°27 | 0°73 | 1°10 | 0°81 | 3°65 | 2:03 | 0-80 | 1°02 | Arable 5 | Beasts | aanehe ate | Oars | a othenretts 


Snowfall in Feb., 1910, 15-6 in.; Mar., 3-2; Nov., 4*2; Dec., 21°6. In Jan., 1911, 22°7 Feb., 7°3 ; Mar., 
4°5; April)» 4-9in. 


GILLIS BAY (VANANDA)—Elevation, near sea-level 


98 Toran PRECIPITATION 
BLOTS erect tey Geneva eee ek [esenade ok Wave aed ok 2°25 | 1°58 | 3°73 | 1-98 | 1-64 | 3°84 | 5-38 | 8+26 | 2°35 j[...0.... 
BOSS ak retWole. « 10:27 | 3:99 } 2-58 | 3-83 | 0-96 | 2-33 | 0-26 | 0-51 | 5-09 | 8:18 | 8-88 | 1:96 48:84 
WOLD a. ode sane 4-15 | 2-81 | 2-94 | 1-81 | 1°88 | 0°53 | 1:66 | 0-19 | 0-76 | 7-01 | 4°32 | 8-91 36-97 — 
Snowfall in Jan., 1914, 2-0 in.; Feb., 1-3; Mar., 2-0; Nov., 3:0; Dec., 1:0; total in 1914, 9-3; in 1915, 


4-0 in., all in Dec. 
GLACIER—Elevation, 4,072 ft. 


99 ToTaL PRECIPITATION 
1 holt SAPO a aneacer 7-60 | 6-50 | 4-85 | 5-50 | 2-73 | 8°26 | 1-14 | 0-81 | 7-18 | 4-40 |10-95 | 3-65 58:57 
: 3° 4°25 | 2:25 | 4°75 | 2°70 | 0°95 | 4°31 | 25:29 | 7-45 | 9705 lio. lo... 
: te 0-52 | 0-88 | 0-16 | 0:72 | 2-15 | 0°48 |11-02 |10-20 56:05 
1 io = a nmi (mame ol hceAsi oval IenAaiC) i etASTGCI Sl emer SAIC aie Ss alse ac bec 
1-75 | 0:00 | 4:60 | 3°24 )...... 4-87 | 2-97 | 9-10 | 7-60 j]........ 
Co ea 0) Oh ie Ws aR PAU ees Ghee | See ys ale as So eke ee 4°50) Wieesevcenets 
O2GOl WOR ZO se-crerene:|lstoncgeten seme eee [Coen steele eee 4° 807i 6:60 ee cieisiee 
aia te. cs Jodei OS oe ateoted Mer erslcer edt | epearedee cme tga see Biel Bate athe 165% | S2S0Ul FSS) ioeteenag © 
Be) ieng./3 25s Peis, cu aero, orm shea beteer nls te fect oan sate tare tare ts" eet nteteies hee eaten] | eee ieee 
BOOS tetaiccc care OS GOo40) 10> 55) |) 1*GO) |. sae leche 3°32 | 2-40 | 5-01 | 4-80 {10-69 |10-40 |]........ 
BROOD’. Moco ces 12:00 | 7-80 | 1-60 | 3°65 | 1:38 | 3:05 | 2-32 | 1:97 | 5-85 | 5-12 {11-90 |} 5-50 62-14 
MLO. 5 ays eis cra. ae 8°85 | 6-30 | 8-65 | 5-50 | 1:69 | 3-65 | 1-03 | 2:83 | 4-08 | 9-21 | 7-77 | 9:85 69°41 
SUSU ed crore vats, eateries 12-95 | 4°50 | 7-80 | 4-15 | 3:53 | 2:04 | 2-87 | 2:55 | 2-38 | 0-62 |12-05 | 8-55 63:99 
BOT ences es 7-90 | 7-80 | 1-20 | 1°75 | 1°67 | 2°48 | 4-32 | 8-64 | 2-30 | 5-31 |10-95 |13-65 67-97 
OLS iene as cits 10-10 | 5:25 | 8-05:| 2-20 | 1°36 | 2-52 | 4-06 | 6:77 | 8-32 | 5:35 |10-10 | 3-55 67:63 
DOL 4 ee leas cia,« 10°45 | 4:95 | 9-00 | 4°25 | 2-93 | 3-37 | 1:88 | 0-88 | 3°33 | 2-55 | 9-10 | 3-55 56+ 24 
OL Oi methe eee ck 5:60 | 4-30 | 0-63 | 2°76 | 2:90 | 5:42 | 6-24 | 1-82 | 2-41 | 8-09 | 9-60 | 7°95 57°72 
IVICANS a ase ke, 8-46 | 5-93 | 5-54 | 2°87 | 1°83 | 3-19 | 2-77 | 2-76 | 4-35 | 4-06 | 9-20 | 7-50 58:46 


During 1894-1915 (10 years complete), average monthly snowfall was: Jan., 83-8 in.; Feb., 60:4; Mar., 54°73 
April, 23-5 ; May, 7-0; Aug., 0°3; Sept., 2:1; Oct., 16-4; Nov., 85°8; Dec., 74:8. Mean annual snowfall, 
408-7 in.; maximum recorded, 136°5 in., Dec., 1912. 


: GLENEMMA 
100 TorTaL PRECIPITATION 
Ei Aarne II | se meen ts Ae Af be oe sll. ta, 200i [a as debatoa| av oveebabat| Sivemamtenva lle asrakeiacs | et cettaueral tieetnee tte 2°94. 4 | (OF 45 acer 
WOMB ET Duhon ete. 1 1-80 | 1:13 | 1-35 | 1-17 | 3°13 | 5°47 | 2-28 | 1:19 | 1°46 | 2-16 | 1°42 | 2-20 | 24-76 


Snowfall in Nov., 1914, 5:0 in.; Dec., 4°5. In Jan., 1915, 18-0; Feb., 5-5; Nov., 10°5; Dec., 11-0; total 
in 1915, 45-0 in. 
GOLDEN—HElevation, 2,550 ft. 


101 ToTaL PRECIPITATION 
SH ere geet ilnnce toca inc ae lst ss e5 1:00 | 0:97 { 2:03 | O--61 | 1-05 | 1.67 | 0-32 |) 4972) | 3°30) ]|., eee 
MOOS Pass ots ois, «ees 1-40 | 0-32 | 1-75 | 0°28 | 0:59 | 0-24 | 1-67 | 1°79 | 3:23 | 0-68 | 1-01 | 1:55 14°51 
OS 5 ea Stevie totes = Pe TE eee We ie 8 AWS MS le catoncie lets ohare eilletemreterr dicts Yatraucoreil reraitetes ofl ede eteivestel|  vxatotate rel Cteleatost tT xe tenant name 7 
TOO Fa cS Siete 6 cial IMO CREE Gd meatal Ilene | Minic o.gal oeickractell feanindctiyic| (racictraatal loin isto .of escrmechey (once ta T20) LEZ" ll eeetenere 
SOO) SS me rete erent tal liltet cao ts [loka aurora | rs eherizell btn ce'ore ai|[teystoceaels 1-10 1210! | 0:'387> | 0°92) | We80) | L777 |) Ve ES eee eee 
OOO Faeccteeate ous 3-45 | 1-12 | 1°15 | 0-40'| 0°55 | 2-24 | 1-55 | 1-18 | 1-54 | 1-25 | 5-23 | 1*90 21-56 
BOLO efersceteassvccse 1°15 | 3°08 | 1-88 | 1-70 | 0°68 | 1-97 | 0-22 | 1-64 | 1-60 | 2-16 | 2:66 | 1°25 29-99 
OLD ets. ater Chelios ens 4-60 | 1°95 | 0-48 | 0-40 | 2°53 | 1-75 | 1-25 | 1-28 | 0-00 | 1-22 | 3-30 | 1-35 20-11 
LD Lie sushenerstevauss 1-95 | 0-45 | 0°15 | 0-78 | 0:73 | 1:29 | 3-75 | 3-92 | 1:02 | 0:73 | 2-10 | 1-78 18°65 
Dd Lassies talceren 4-00 | 0-00 | 0:90 | 0-25 | 0°40 | 2-51 | 2-05 | 1-83 | 3-25 | 2:63 | 2-10 | 0:30 20: 22 
OA eG, cle: afore, aed 3-65 | 0:20 | 1°38 | 0-75 | 1-10 | 1°09 | 0°42 | 0-45 | 1°73 | 1-35 | 1-67 | 0-75 14-54 
OLS Aathe teres) 0.004 0-80 | 0:70 al arate |lscaravouets 1-62) | 3°64) |) 4°75) | O68) | 1-05) (22310) Fe aiiean.. AG oe 
Means. :....... 2-47 | 0-98 | 1-10 | 0°69 | 1-02 | 1°79 | 1-74 |. 1-42 | 1-60 | 1-55 | 2.58 | 1-46 18:40 


* Observer resigned. New one started Feb., 1916. : 

During 1902-15 (complete record for 1903 and 1909-14), average monthly snowfall was: Jan., 24-2 in.; Feb., 
9°7; Mar., 7°2; April, 1:6; Sept., 0-8; Oct., 1:1; Nov., 17-6; Dec., 13:1. Mean annual snowfall, 75:3 in.; 
maximum recorded, 46-0 in., Jan., 1911. 


/ 


538 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov, | Dec. | Annual 
GOLDSTREAM LAKE—Elevation, 1,505 ft. 

102 ToraL PRECIPITATION 
LE AOA Gehl Penne Cate bne n ad ae lenaBallbe dakamenan. 0-29 | 6-12 | 9:40 | 8-63 | 4°83 If....... ; 
LSOG Seon seen: 10-12 | 5:24 | 5-29 | 4-96 | 4-31 | 0-59 | 0-56 | 0-75 | 2-48 | 0-67 | 6-25 |26-98 68: 20 
SOG ter ea. 19-22 |14-03 | 3-94 | 2-50 | 3-76 | 1-28 | 0-00 | 0-92 | 1-61 | 4-25 119-66 116-69 87°86 
SOT eames 9°76 | 6°46 | 9-36 | 2-79 | 1-35 | 1-32 | 1-43 | 0-56 | 1-99 | 2-37 |12-57 |20-93 70°19 
BOS ena cinctsios 5:72 |11-80 | 2-70 | 2-30 | 0-92 | 2-39 | 0-51 | 0-45 | 3-74 | 5-29 111-90 | 8-34 56°06 
SOO ena ene 11°85 | 9-89 | 6-69 | 5-95 | 3-53 | 0-84 | 0-12 | 2-42 | 1-22 | 6-22 115-82 |10-29 74°84 
OOO Seirere cer crs 10-70 | 6-52 |12-01 | 3:05 | 2-64 | 4-44 | 1-27 | 1-24 | 2-03 | 8-96 | 8-61 12-97 74:44 
LOOT Pees 11-95 |11-06 | 4-61 | 7-21 | 3-37 | 2-13.] 0-29 | 0-04 | 1-82 | 4-56 114-83 110-01 71-88 
LOO 2 eas one 7-74 |11*20 | 7-10 | 5-40 | 1-85 | 0-80 | 1-62 | 1-03 | 3-24 | 3-29 113-45 116-53 73°25 
BOOS Serres sie 8-91 | 3+80 | 7-69 | 3-43 | 2-03 | 2-05 | 0-73 | 1-96 | 5-83 | 4-79 114-17 | 5-83 61-22 
O04 Tella tic sont 10-81 |11-06 |11-98 | 2-18 | 2-01 | 1-36 | 1-71 | 0-93 | 1-06 | 2°55 113-00 116-07 74-72 
BOOS nee atae ae 9-36 | 6-10 | 7-46 | 0-98 | 5-09 | 2-50 | 0-26 | 1-53 | 6-57 | 7-08 | 4-40 | 6-25 57-58 
POOG es Seek iets 9°33 | 5:04 | 1-54 | 1-44 | 2-04 | 1-91 | 0-28 | 0-77 | 7-53 112-17 |14-04 | 9-16 65°25 
OO Mere een 7°16 | 7-24 | 4-81 | 5-46 | 0-87 | 1-11 | 0-58 | 0-65 | 1-61 | 1-35 113-42 12-04 55-90 
LOOS cet ts 10-89 | 9-79 | 9-61 | 3-79 | 2-75 | 0-10 | 0-34 | 1-18 | 0-97 | 5-22 111-51 113-97 70-12 
OOO SS: x Sere che 11°46 | 9-23 | 3-59 | 1-41 | 2-40 | 1-01 | 2-09 | 1-64 1-36 | 5:20 |25-08 | 9-68 74°15 
LOL OSs ree 12-94 |10-20 | 5-26 | 3-69 | 1-45 | 1-69 | 0-02 | 0-73 | 2-14 | 0-03 116-31 {11-32 74*78 
LO Deere eee: 10°38 | 2-41 | 3-81 | 1-86 | 2-40 | 1-03 | 0:16 | 0-76 | 2-66 | 1-43 |12+39 7-30 46-59 
LOD Sih veiee een 9-34 | 7-34 | 2-08 | 2-48 | 1-83 | 1-98 | 0-99 | 2-89 | 1-39 | 4-22 111-45 12-07 58°06 
OLS ee See ee 10-16 | 3-42 | 4-93 | 1-92 | 1-90 | 2-24 | 0-97 | 0-88 | 3-22 | 5-02 |12-60 3°91 51°17 
TO14 es. seh ee 17-53 | 3°46 | 4-88 | 2-63 | 0-97 | 2-34 | 0-22 | 0-42 | 3-57 | 7-97 |12-85 1-73 58°57 
ae 8 Roy Peal ane han le 3°50 | 3°57 | 2-91 | 2°85 | 2-55 | 0-37 | 1-94 | 0-09 | 0-93 111-02 |10-52 13:37 53°62 
Means) enc. 10-42 | 7:56 | 5-82 | 3-25 | 2-38 | 1-59 | 0-77 | 1-01 | 2°87 | 5-14 |12-89 11°34 65-04 


During 1895-1915, average monthly snowfall was: Jan., 26°5 in.; Feb., 11-9; Mar., 8-8; April, 1-7; Nov., 
5*7; Dec., 14:7. Mean annual snowfall, 69-3 in.; maximum, 86:0 in., Feb., 1904. 


GRAND FORKS—Elevation, 1,746 ft. 


103 TotaL PRECIPITATION 
OOD RM «Sere cca ||| aes are cil een = | eae | ee | | 1-18 { 1-17 | 1-68 { 0-92 seas Oele 
OLD Petes See te 0-83 | 1-11 | 1-03 | 0-29 | 1-21 | 1-45 | 0-08 | 0-64 | 0-82 | 0-75 1-45 | 2-16 11-82 
OTIS ote 1:49 | 0-89 | 0-54 | 0-83 | 3-43 78 | 0-49 | 0-52 | 0-85 | 0-08 | 2-51 | 2-84 17-25 
ss Ue ea 2°05 | 1°55 | 0-15 | 1-31 | 1-78 | 2-13 | 2-81 | 2-28 | 1-10 | 0-75 3°28 | 1-42 20°61 
MOUS: reales meet 2°89 | 0-13 | 0-72 | 0-28 | 2-21 | 3-39 | 0-92 | 0-71 | 1-18 | 1-80 2-03 | 0-50 16-76 
OPA ie ene 2-00 | 0-90 | 1-26 | 1-97 | 0-89 | 2-22 | 0-45 | 0-00 | 1-89 | 1-18 1-89 | 1-70 16-35 
OLDS eens 0-72 | 0-99 | 1-19 | 1-99 | 3-61 | 1-82 | 3-44 | 0-05 | 0-89 | 1-21 0:97 | 1°25 18°13 
WVMeangaereie ne 1:66 | 0:93 | 0°82] 1:11 | 2-19 | 2-30 || 1-37 | 0:70 | 1-13 | 0-99 1-97 | 1-54 16°71 


During 1909-15 (1909 incomplete), average monthly snowfall was: Jan., 14-3in.; Feb., 5:7; Mar.,2°3; April, 
0°5; Oct., 1-3; Nov., 5°8 ; Dec., 13-8. Mean annual snowfall, 43-7 in.; maximum recorded, 28-9 in., Jan., 1913. 


GRAND FORKS *—Elevation, 1,750 ft. 


104 ToraL PRECIPITATION 
EN Saeco guen Reon Goan btn: ben aE aan oe. O57 [12:46) | 1455/1208) 10349 |) ae 
LOT o., & ase oe 2°60 | 1°39 | 0-88 | 1-88 | 0-70 | 1-34 | 0-34 | 0-00 | 1-69 | 1-04 | 2-15 | 2-02 16°03 
LOD Se era ae 1-00 | 1:19 | 1-15 | 2-06 | 4-41 | 1-64 | 4-10 0-10 | 0-69 | 1-33 | 1-00 | 1-76 20-43 

Snowfall in Nov., 1913, 2:5 in.; Dec., 4:9. In Jan., 1914, 10-4; Feb., 4-5; Mar., 1-2; Nov., 0-5; Dec., 
10-2; total in 1914, 26-8. In Jan., 1915, 4:0; Feb., 1-7; Nov., 2°7 ; Dec., 7-5; total in 1915, 15-9 in. 
GRAND PRAIRIE—Elevation, 2,157 ft. 

105 ToTant PRECIPITATION 
LSS2i se armen fl -Seh s¥eccilh caval mete Ses © ora [oy aaron |e vs GSA ens UE Se aM (| 0545.4) 09700} (a aeeeee 
LSBs ern ee, Be SOC WLS G4 2 /VO= 415 145 8 ce aeenll stceee |e meer perce lll al ee | ee ea ona evisaric 
LESG oon aa tll coca cack nce Re oe Pe ee lige es cae 0-78] 1°71 | 0-42 | 1-68 [2222222 
SOUS ee yee. sy 0:50 | 0-75 | 0-52 | 0-15 | 1-49 | 2-41 | 1-78 1-95 | 0-59 | 1-31 | 0-88 | 0-94 13-2 


Snowfall in Nov., 1882, 4-6 in.; Dec., 4-0. In Jan., 1883, 23-2 ; Feb., 14-0; Mar., 3-6. In Nov., 1889, 1:0! 
Dec., 10°8. In Jan., 1890, 5-0; Feb., 7-5; Mar., 3°2 ; April, 0-5; Dec., 3:0; total in 1890, 192 in. 


GREENWOOD —Elevation, 2,400 ft. 
106 ToTaL PRECIPITATION 


UE ICRA pro | eae bone ae ae ae aes ed |e ey SMEG TTT iachaoin boca Olocelinnn on. eeceee 
Be ee cittaiake cate ata [eh Ge | MOE AI et SHG aA 1+26 | 2-43 | 3°03 |°1°12) | 0°71 | 1-70) | 10-82 ||. anaes 
LOLS eerie: 0-98 | 0-05 | 0-33 | 0-45 | 2-59 | 2-91 | 1-25 | 1-29 | 1-54 1-05 | 0-56 | 0-59 13-59 
LOT er eemels 4-21 | 0-48 | 0-98 | 1-81 | 1:44 | 1-80 | 0-49 | 0-01 | 2-74 ]...... 1355} de 85' 4s 

OD Oats aia eth s sns 1-25 | 1-10 | 0-92 | 2-40 | 4-24 | 1-59 | 3-25 | 0-61 | 0-71 0-80 | 1-20 | 3-63 21-70 
leans suena 2:15 | 0:54 | 0-74 | 1-55 | 2-76 | 1-90 | 1-87 | 1-30 | 1-53 0°85 | 1-20 | 1-72 f] 18-11 


During 1912-15 (1913 and 1915 complete), average monthly snowfall was: Jan., 20-6in.; Feb., 2-4; Mar. 


te 3 Spe 0-2; Oct., 3-2; Nov.,7-1; Dec., 14:7. Mean annual snowfall, 51-5 in.; maximum recorded, 39-4 in., 
n., . 


* Another record, station in city. 


oh eet te —— . 


a ogre 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


GRIFFIN LAKE—Elevation, 1,517 ft. 
Tora, PRECIPITATION 


1-00 | 4-20 cD 0-00 | 2504 | 1-04 | 2-00 | 0-60) || 1-80) | 4°85 | 4°93 [.. Soils 
3 cao) ACER S210; 20-615 | FO 2805 |kO280) "0-50 180-10) |NO=. 86) meen |e epee ornare |e eee 
200n3*47) 1 0-20" | "3-00" |"O00> keen ieee OOO cee matey sue Le 30716 S00 ne ees 
EGO RI LO SO mie LeE TL | OS GOk |r ays | es cease il eres Hep BY alae ae Ve dD G1 O300% || ereperateters 
Sfenpistes LoD O89 5. ac. aay. [levsre seonsd arstere a [tatetelaveiel | oeeectare «ll ciave mie all sect nya lis eee cae DA SO 7] Lane 
8-00 | 3°43 | 2-25 | 1-52 | 2-27 | 1-52 | 5-69 | 0-00 | 2-06 | 2-88 | 3-60 | 5-28 38°50 
6-95 | 5:03 | 2-03 | 0-74 | 4-04 | 3-42 | 1-49 | 3-61 | 1-31 | 1-20 | 6-30 | 3-65 39-77 
1°82 | 8-72 | 5:80 | 5-40 | 4-81 | 6-00 | 1-89 |11+39*| 2-81 | 6-78 | 5-05 | 4-22 64:69 


3°74 | 4-03 | 1-93 | 1-68 | 2:48 | 2-56 | 2-31 | 2-62 | 1-77 | 3-93 | 3-72 | 4-31 35:08 


* Aug., 1900. Very wet month—rained on 18 days. On Aug 18, 3-2 inches of rain were recorded. 
During 1893-1900 (complete records for 1898-1900), average monthly snowfall was: Jan., 29:8 in.; Feb., 33-5; 
nae eee See eee ; Oct., 1°1; Nov., 20-4; Dec., 28:1. Mean annual snowfall, 126-3 in.; maximum recorded, 
*Oin., Jan., , 


HARRISON SPRINGS—Elevation, 50 ft. 
108 Toran PRECIPITATION 


a a ee ee ee ee eee 
HOBO cs. puclis. cats Wistert. < aero (Samer levsencete ipaomne | 3°18 | 4-07 | 6:66 | 5-04 | 7-39 | 4-80 |]........ 


The only snowfall recorded is a trace in Dec., 1889. 


HARPERS CAMP—Elevation, 2,400 ft. 


109 ToraL PRECIPITATION 
OA Sse aise sa oe | Mees | Reuss | i ote | Soaialee| See ee | 2:04 | 1°45 | 0-50 | 1°68 | 0°35 | 1-87 | 0-86 | oe Cate 
Oh ae ea 0-46 | 0-45 | 0°68 } 0°34 | 2°61 | 3-82 | 1:95 | 0-71 | 2-38 | 2-34 | 1-66 | 1-52 18-92 


__ Snowfall in Nov., 1914, 9-7 in.; Dec., 8-6 in. In Jan., 1915, 3-5; Feb., 1-0; Nov., 13°5; Dec., 13-0; total 
in 1915, 31-0 in. 


HARPERS RANCH—Elevation, 1,245 ft. 


110 ToTaL PRECIPITATION 
OTS R aa ee I] 1-82 | 0-63 | 0-15 | 0-20 | 5-00 | 2-40°| 1-72 | 1-47 | 0-43 |......|......]...... (Seabee 


SnowfaW in Jan., 1913, 18-2in.; Feb., 4-8; Mar., 1-5; April, 1-0 in. 
HARTLEY BAY—HElevation, near sea-level 


111 ToTaLt PRECIPITATION 
LA Esmee ereare Peer || [Meera | richer cies [iste ctele cl Sidle oie. .3: ins cerca] ack aa ate love acsteedll aeskatere ollteeeman eee 27:43) |383°44 | lee 
MOOG FS HE sie os ets 33-49 | 7-51 | 7-85 |16°04 | 2-87 | 6-39 }...... 6-59 |21-30 |23-75 |14-00 {10-60 |/........ 
BO ire ate t araecen 6255) 18°99 [5°25 | 7-24 | 4-58 | 2°96 | 1°26 | be41 | 1°06) 2°83) |1G* 11. |. elie cameos 
Wleans! is os: 20-02 | 8-25 | 6-55 |11-64 | 3-73 | 4:67 | 1°26 | 4-00 |11-18 [13-29 |19-28 |22- 02 125-89 


Snowfall in Nov., 1905, 0:5 in.; Dec., 2°5. In Jan., 1906, 49-5; Feb., 4:8; Dec., 29-0. In Jan., 1907, 53-0; 
Feb., 17-0; Mar., 44-5; April, 0:5; Nov., 3:0 in. 


HATZIC—Elevation, 32 ft. 


112 } ToTat PRECIPITATION 
Nea) nee | PD rr | re. :i(), J chat wif sa fella cess |lh ‘stravehat [le rancnen stall beteceuerenol  lescuasee w [loieiee jane 4-72 |17°86 {11-45 [|........ 
BBO Cine tcuts coats a6 7-92 | 5:50 |, 4°21 | 4°51 | 4°34 | 2-82 | 0-32 | 4:82 | 4-12 |12-05 |12-20 76°50 
BSUS eh as dcormereis ko }C0) ol BI 833 > | Ace ea eel eed Ue Deaerr Gey | ardent ain Sia ke eee corel ice oimeeal [Oerin Ml hence oll nA Galicia ta aoe 


Snowfall in Nov., 1896, 4: lin. In Jan., 1897, 4:0; Mar., 7-8; Nov., 8:5; Dec., 0°6; total in 1897, 20-9. 
In Jan., 1898, 0:6 ; Feb., 1-0 in. 
HAZELMERE—Elevation, 200 ft. 


TovTaL PRECIPITATION 


Je axcallagooee 1°37" |) 6°03) (5°77 | 2°40) |) O#76 | 0227 |) 422°) 4212) |) 0+ 667] 903: Ie. sens 
8-53 | 3-87 | 6:48 | 8-79 | 4-32 | 4-90 | 0-52 ak 5:89 | 6-28 | 8-15 | 4:22 61-95 
6°48 | 5°14 | 3-36 | 2-89 | 3-92 | 2-46 | 0-21 | 0-41 | 5-23 | 0-39 | 5-09 | 6-97 42-55 
6-97 | 4:97 | 1-63 | 4:35 | 2-87 | 2-14 | 0-00 | 0-81 | 1-18 | 3-61 | 8-63 10-27 47°43 
5-34 | 4-41 | 4-80 | 2-88 | 4-19 | 3:10 | 2-49 | 0-79 | 2-64 | 2-01 }...... 0020 i'll eyare tonite 
4-54 | 7-64 | 2-70 | 2-73 | 1-95 | 3-42 | 0-60 | 0-80 | 3-10 | 4-54 | 7-68 } 3-52 43°24 
9-59 | 6-01 | 2°97 | 3-83 | 4-41 | 1-54 | 0-89 | 4-57 | 0-72 | 5-41 |10°07 | 8-47 58-81 
5-89 | 4-22 | 6-83 | 3-71 | 3-75 | 5°20 | 1°20 | 2-05 | 2-19 | 4:92 | 3-50 | 4°89 48-44 
ASSErID: 48: 2207. Wasa | Se4d [Sol 5s" Pa 2S5 ees ceil crensievatelfiara Steuer’ [mtn stone |levereiares Ii tateratedanate . 
6°53 | 4-84 | 3-58 | 4°51 | 3:85 | 3-16 | 0-88 | 1-21 | 3°15 | 3-91 | 7:54 1 7-07 50:23 


During 1893-1901 (complete record for 1894-96 and 1898-1900), average monthly snowfall was: Jan., 7+2 in.; 
Feb., 3:7; Mar., 6-4; Nov., 3:0; Dec., 2:2. Mean annual snowfall, 22-5 in.; maximum recorded, 23-9 in., Mar., 
1897. 

HAZELTON—HElevation, 725 ft. 


4 114 ToraL PRECIPITATION 
eee ce [fees [ee Paco trae [fa s50k cil aes 880 [6048 [os By Ia 


540 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued ‘ 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual , 


HEDLEY—Elevation, 1,771 ft. 


Toran PRECIPITATION 


2 RESO ato | eee Bee ne ee es eae 0-15 | 1-10 -03 | 0-76 -46 54 ‘ 


1 T 0-46 | 0 0:70°((. ae 
0-45 | 0-48 | 0-50 | 0-71 | 0-80 | 0-91 | 2-50 | 0-86 0-80 | 1-02 | 0-73 | 0-46 10:22 
1-11 | 0-96.) 0-36] 0°30 | 3:47 | 2-95 |, 28.. 0-34) 0°35. || 0-37) | 2°40) | 1-6001| 2. came 
0-40 | 0-68 | 0-33 | 0-15 | 1-41 | 0-72 | 0-76 | 1-51 | 1-82 0-19 | 0-33 | 0°43 8°73 
0-62 | 0-54 | 0-60 | 0-43 | 1-54 | 0-48 | 0-78 | 1-28 | 0-47 0-51 | 0°22 | 0°67 8-14 
0-91 | 3-06 | 0-18 | 0-33 | 2-40 | 1-27 | 3-10 | 0-06 | 0-52 1-06 | 2-12 | 0-28 15+29 
0-78.) 0-84 | 0-41 | 0-05 | 1-17 | 1-66 | 0-55 | 1-24 | 0-51 0-61 | 0-94 | 1-15 9° Oi: 
2-92 | 0-77 | 0-56 | 0-09 | 2°89 | 1-98 | 0-32 | 1-64] 1-41 0-21 | 1-08 | 1-40 15- 67 
0-72 | 3-16 | 0-09 | 1-36 | 0-58 | 1-25 | 1-32 | 1-40 | 0-58 0-83 | 0°55 | 0-82 12-66 
1-38 | 0-40 | 0-94 | 0-63 | 1-18 | 2-24 | 0-37 | 0-83 | 0-32 1-72 | 0-36 | 0-35 10°72 
1-26 | 0-58 | 0-36 | 0-66 | 1-66 | 1-41 | 0-86 | 0-12 | 1-02 0-66 | 1:44 | 1-15 11°18 
0-25 | 0-54 | 0-53 | 0-65 | 3-35 | 1-18 | 2-29 | 0-71 | 1-32 1-13 | 0°38 | 1-23 13°56 
0-98 | 1:09 | 0-44 | 0-49 | 1-72 | 1-37 | 1-27 | 0-90 0:76 | 0-73 | 0°92 | 0-85 11-52 


During 1905-15, average monthly snowfall was: Jan., 5-6 in.; Feb.,5-0; Mar. 1-6; April, 0°5; Oct., 0-3; 
Nov., 2:9; Dec., 7-7. Mean annual snowfall, 23°6 in.; maximum recorded, 16:C in., Dec., 1906. 


HEDLEY, NICKEL PLATE MINE—HElevation, 4,500 ft. 


116 . ToraL PRECIPITATION 

1: 

1: 

1: 
SALAD: Nes atteh ato a cetct oe ei| coetielceee | tee anene eee eT atime || el L400) | i eeverete 
LOLOTRE rhe 2-90 | 3-30 | 0-70 | 1-40 | 1-30 | 2-78 | 0-75 | 2-16 1-07 | 1-10 | 3°80 | 3-70 24°96 
CAB i ee ee 1-80 | 2-30 | 0-90 | 1-80 {10-75 | 3-28 | 0-51 | 2-40 |......|...... 4s 40). | 2s QO ts rraiieiane 
LO re 2°65 | 2°26 | 0-56 |....... 2°25 | 4:15 | 2-58 | 1-98 | 1-00 | 1-65 | 0-90 | 3-30 |]... 2.2! : 
B05 ie Sens 3-25 | 0-60 | 0-65 | 1-50 | 1-11 | 3-51 | 0-41 | 1-25 0-45 | 2-90 | 0-75 | 0°85 17:23 
OTA See eae ee er 8 3°45 | 1-70 | 1-10 | 1-50 | 2-70 2-04 | 0-15 | 0-04 | 5-40 | 1-36 | 2-03 | 1-95 23°42 
OLS ecient ornite 0:80 | 0-60 | 0-80 | 2-06 | 0-81 | 1-30 | 2-25 0-25 | 2-02 | 1:73 | 3-15 | 3-80 19-57 
Means......... 2°15 | 1°74 | 1-32 | 1-53 | 3-48 | 2-54 1-43 | 1-36 | 1-56 | 1-53 | 2-36 | 2-22 23°22 


During 1904-15 (6 years complete), average monthly snowfall was : Jan., 21-3 in.; Feb., 17-4; Mar., 12:8 : 
April, 13-3; May, 23-3 ; June, 8-4; July, 1-4; Aug. 1:2; Sept., 6-7; Oct., 10-4; Nov., 23-2; Dee., 22-1. 
Mean annual snowfall, 161-5 in.; maximum recorded, 101:5 in., May, 1911. 


HOLBERG (FORMERLY CAPE SCOTT)—Elevation, near sea-level 


117 ToTaL PRECIPITATION 
Ae Gayl Min ooe Ham xo alice mee allo eote 3°8 
3° 
3. . 
2+ . 
0:75 | 1-00 | 6-80 
6-06 | 0:00 | 4-92 
2°58 | 1-22 | 7-60 
4-22 | 4-86 | 2°57 
3°68 | 5°17 {15-76 
5°72 | 1°55 | 2-31 
6-10 | 1°50 | 2-83 
2°86 | 1-71 | 2:38 
4-61. | 5-16 | 5-16 
: 7: 2:06 | 3-50 | 2:66 
14-73 | 9°71 |14-12 | 5-73 | 1-67 3°49 | 3-55 
11-80 | 9-78 | 9-03 | 6-41 | 3-57 | 2-72 | 4-29 


*In April, 1909, recording station moved from Cape Scott to Holberg. 


Snowfall in Mar., 1904, 9:1in. In Jan, 1913, 11:5.. Total.in 1915, 4-7 in., all in Dee. 
Very little snowfall at this station —it usually melts as it falls and is recorded as rain. 


HOLT CREEK—Elevation, 300 ft. 


118 Tora PRECIPITATION 


:8i'|'3566'[a-6s'| ais’ asi [carl o:ae'|'6ci8 | 6:66 | 68 [oR noe aoe 


METEOROLOGICAL DATA—PRECIPITATION 541 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year || Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


HOPE—HElevation, 500 ft. 


119 Toran PRECIPITATION 
Jel ee ae 3°79 | 6-16 | 3-74 | 3-56 | 3-53 | 0-88 ( 0-98 | 0-36 | 3-76 | 8-23 10°34 | 3°31 48-64 
2- 3°45 | 2°18 | 5-45 | 1-55 | 3-61 | 9-56 | 0-74 |10°83 74: 23 
1- US OGn he LeSae i oeG2) | bean jesse intel OSi levee terciote rs ||lceaenemees 
Slot BO a SREY aa 1:69 | 1SAg Uhas tlic tcalk ceiaean. aclogalt tame die een el cee ae 
OL YS C} DOO OOE! CEE ER eed Side Faces Waste "hay WaceE Morse aioe Weise: rea 
3° 2-40 | 0-75 | 0-46 | 3°39 | 6-23 |} 1-33 [12-49 | 6-14 48-05 
5: 0-71 | 1-67 | 2-84 | 4-09 | 0-70 | 6-58 |10-19 | 4°77 45-64 
3° 2-80 | 2-75 | 2-54 | 1-91 | 6-77 | 7-40 | 9-91 | 1°88 55°59 
4: 3°10 | 1-96 | 0-11 | 0-79 | 4-29 | 3°83 |10-25 | 1-70 49-91 
3: 4°12 | 1°13 | 1-13 | 0-12 | 2-08 | 4°33 | 8°57 11-11 43-03 
IVICRNS |. 0/5. 6 0 8-03 | 5-62 | 4:45 | 2-53 | 2-64 | 1-49 | 1-92 | 1-66 | 3-61 | 6-02 | 9-31 | 5-99 53°27 


During 1879-1915 (1881-1909 no record), average monthly snowfall was: Jan., 40-2 in.; Feb., 15-1; Mar., 
3°4 ; April,0-9 ; Nov., 10:6 ; Dec., 12-2. Mean annual snowfall, 82°4in.; maximum recorded, 92°5 in., Jan., 1913. 


HORNBY ISLAND—HElevation, 40 ft. 


120 Toran PRECIPITATION 
SUB: onto ot on S@ oll hoo c:clsia aeRONN REE ER CE Er lepers (pesky URE. EU |e 9°38) leanne 
PROG asec ey cre cies aco 11:75 | 6:04 | 3-19 | 2-00 | 1°42 | 1-00 | 0-97 | 0-19 | 0°55 | 3°23 |12°45 | 4°05 46°48 
UG sre,ois ese sisuis-s 222Oneacos jeLe lt | O01 |) O43) POrSar |) Us 2% Or lQatp UedOn tcc aves eter cil ieee | ere He 
MEG eee teva chee etell Wateeepe ets fsreiesereis flags! ea Ose (LO V2 OOO! i) Meas es eee eevee lp. cimerpete are eters: ile oes 
Lt) a ee 1-00 | 0:90 | 0-36 | 2-47 | 3-68 | 0-72 | 0-22 | 0-75 | 2-20 | 2-90 | 6-41 | 4-30 25°91 
Ottis ais iwiele as 8-81 | 6-31 | 0-61 | 1-35 | 2-03 | 1-07 | 1°35 | 3-51 | 2-13 | 3°31 |11-66 | 7-19 49-33 
beet or tid cae 7-09 | 2-42 | 2-20 | 1-90 | 1-20 | 2-15 | 1-39 | 0-79 | 4-51 | 4-68 113-92 | 2-91 45°16 
1914..... epee 14-14 | 5-80 | 3:66 | 4°15 | 0-68 | 2°58 | 0-27 | 0-90 | 4-89 |12-05 |10-71 | 2°78 62-61 
SOL SS I See ae 5:54 | 4-74 | 2-62 | 3-02 | 2-16 | 0-58 | 0-36 | 0-00 | 0-94 | 8-25 | 7-02. |12-48 47°71 
IMfeans. . 6... 7-26 | 4-25 | 1-96 | 1-92 | 1°58 | 1-32 | 0-78 | -0:-96 | 2-36 | 5-74 110-36 | 6°16 44:60 


During 1907-1915 (complete record for 1912-15), average monthly snowfall was.: Jan., 9°5 in.; Feb.,0-7; Mar., 
0-5; Nov., 4:4; Dec., 0-7. Mean annual snowfall, 15-8 in.; maximum recorded, 34-0 in., Jan., 1913. 


HOWSER—Elevation, 1,875 ft. 


121 ToTaL PRECIPITATION 
UE osu 3.0 6G LAlllf ois ls el eee eee eee | eer aan UO NETIC 1925 | 1:93 | 2954) 1°80) [foe oe 
HOUS A ch cca 4-10 i:08'|'6°is 1:76 4:66 | 340 1:54 | 2-81 | 3-02 | 1-74 | 1°51 | 0°30 21°05 
LOO aa eee ae AOU OSaO nL bel |) 12 13) | Os O 7a 21 Os Uo IOs SA eiplchcalelbceveteietel ereteioists \iarauarererst Item erates 


Snowfall in Nov., 1912, 1-8 in.; Dec., 18-0. In Jan., 1913, 41-0; Feb., 4-5; Mar., 1-0; Nov., 7-0; Dec., 


_ 3°Oin. In Jan., 1914, 27-0; Feb., 3:0; Mar., 9°5 in. 


105-MILE HOUSE—Elevation, 3,000 ft. 


122 Torau PRECIPITATION 
INOUE... enkn ci Spal ue ae | Ln a |e | ne 1°58 | 4°15 | O-18'| 1-34 | 2-24 | 0:00 {]........ 
OWA soa, oleceie ass | 1-88 | 2-68 | 0-46 | 0:00 | 0°35 | 2-64 | 1-32 | 0-00 | 2-92 | 0-39 | 0-60 | 1-90 | 15-14 
OL ah. 6haes 0-50 | 0-00 | 0°44 | 0-30 | 2-07 | 2-60 | 2-83 | 0-20 | 0:63 | 0-23 | 0°85 | 0-62 10:77 


Snowfall in Nov., 1913, 8-7 in. In Jan., 1914, 11:7; Feb., 14:5; Mar., 2-5; May, 3-5; Nov., 6-0; Dec., 
19-0 ; total jn 1914, 57-2. In Jan., 1915, 5-0; Dec., 6-2; totalin 1915, 11-2 in. 


HYDRAULIC—Elevation, about 2,000 ft. 


123 TotTaL PRECIPITATION 
— ENTAIS Bie soar ee cal | Deane en ee eee 1:01 | 0-96 | 1-16:| 2-90 | 4°49 | O-6L | 1-61 |.0-70 | 0-80 |j........ 
BVO LS xd sane sts 4-00 | 0°88 | 2-07 | 0-56 | 1°23 | 2-10 | 2-41 | 3:69 | 2-46 | 2-80 | 1-08 | 0°25 23°53 
OLA arse, of eae 3-10 | 1-95 | 1-06 | 0-77 | 0-89 | 2°39 | 2°47 | 0-23 | 1-97 | 0-15 | 1-86 | 1°35 18:19 


During 1912-15 (1913 and 1914 complete), average monthly snowfall was: Jan., 21-7 in. ; Feb., 12-0; Mar., 
10:4; Nov., 7:9; Dec., 7-2. Mean annual snowfall, 59-2 in.; maximum recorded, 40-0 in., Jan., 1913. 


HYDRAULIC (SWIFT RIVER DAM)—Elevation, 2,700 ft. 


124 Tora PRECIPITATION 
ean nenn eR Hace ok [HSS FAIS coms ovine Liteotelinvace'| Gvadeber stelle ceo teei[ Meteras praidlgevaavatei) grates, ate |ig eae sefeseses 4°50) |lxoeasoe 
OM or 2.516) dito 3-75 | 1-50 | 1-05 | 1-03 | 1-49 | 3-92 | 2°30 | 2°21 | 2°07 | 0-65 3°51 4°85 28°33 
OED teveis re heie ore laels aac 0:93 | 0:80 | 1-71 | 1-15 | 1-16 | 2°70 | 3:62 | 0-97 | 2:39 | 1-59 | 2°33 |]........ 
BONIS Xofs atevece.s, cfs 4°80 | 0-83 | 1°98 }...... O°427) 2°49) (Qr66R) (4244 9) (3°45F) S805) 5... Selec wee Sy sinaitntene 
Bfeang:.. 2.4... 4-28 | 1-09 | 1°28 | 1°37 | 1-02 | 2°52 | 2-55 “B41 2-16 | 2-03 | 2-55 | 3-89 28°15 


During 1910-13, average monthly snowfall was: Jan., 42-8 in.; Feb., 10-9; Mar., 12°3; April, 4.2; Nov., 


21:4; Dec., 35-0. Total snowfall in 1911, 148-1 in.; maximum recorded, 48-0 in., Jan., 1913 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
IKEDA BAY—Elevation, 5 ft. 
125 ToTAL PRECIPITATION 

L908 ee 5 oo 5 Shabai| [event BET] ESAS a | ese Sea | | 4°23 | 5°72 |11-43 [18-02 [17-26 {11-25 }]........ 
LOOO Ma piersnyorevarsts 16-60 | 9-94 |10-79 | 2-58 | 7-08 | 3-67 | 9-50 ,10-14 |13-54-] 9°45 115-28 7°61 116-18 
LOLO ESS cietiae 24°85 |13-98 |11-98 |15-53 | 8-80 | 6-27 | 0-86 |...... 4-04 | 761 | 7/4211 8* 80) | gee = 
LOLS Vee cheese Lis 72E|CGe OLN haere ee 6-06 | 4-16 | 3-23 | 0-50 | 4-52 | 4-39 | 8-06 |...... 
LOL acne 16-61 {16°89 | 2-00 | 4:45 |...... 2 OS lente: 1:61 | 3-35 | 7-10 | 8-70 | 9-85 
LOWS ee aceteee se 6:79 | 3-05 | 5:00 | 6-67 | 9-70 | 0-60 |......]...... 7°86 |10°57 |21-15 |32-35 
Oa eile maid oe 20°12 {17-05 |22-96 /18-58 | 1-52 | 1-85 | 8-22 | 2-00 | 3-59 13-01 |18-78 | 7-69 
LO ee a eas 7-69 | 4-39 |12-26 | 8-85 | 5-37 | 0-54 | 2-04 | 7-24 | 3-55 | 9-79 115-12 9-12 85-96 
Means........- 14-91 |10-26 |10-83 | 9-44 | 6-42 | 2-73 | 4-68 | 4-54 | 6-49 | 9-99 113-97 13-16 107-42 


During 1908-15 (5 years complete), average monthly snowfall was: Jan., 16-4in.; Feb., 5-6; Mar., 2-6; April, 
0-4; Oct., 0-4; Nov., 1-2; Dec., 2:7. Mean annual snowfall, 29-3 in.; maximum recorded, 582 in., Jan., 1909. 


INVERMERE (COMFORT RANCH)—Elevation, 3,340 ft. 


126 ToTaL PRECIPITATION ~ 
Sehr Se eG | LEG Deane te ene el ee en oe ee ee ae 0-72 | 1-79 | 0-42 | 0-86 | 0-39 WJ....... _ 
1914 Meee teen | 1:53 | 0-50 | 1-02 | 1-05 | 1-22 | 2-02 | 1-21 | 0-55 | 2°39 | 0-74 | 1-26 | 0-38 13-87 
LOUD eee eet es 0-58 | 0-34 | 0-18 | 1°55 | 0-80 | 3-93 | 3-56 | 0-69 | 0-95 | 0-60 | 0-27 | 0-07 13°52 


Snowfall in Nov., 1913, 4*7 in.; Dec., 3-9. In Jan., 1914, 7-1; Feb., 5:0; Mar., 8-4; Nov., 5:0; Dec., 328i 
total in 1914, 29-3. In Jan., 1915, 5°8; Feb., 3-4; Mar., 0-7; Nov., 0:6; Dec., 0-7 ; total in 1915, 11-2 in. 


INVERMERE (DOMINION EXPERIMENTAL FARM)—Elevation, 2,650 ft. 


127 ToTaL PRECIPITATION 
LE ee er Gee | Bane Bete ne ee Le oa ee Un ae 0:75 | i1-36: ||. ae 
LOLS ae One. 1-34 | 2-08 | 0-35 | 1-78 | 0-67 | 1-71 | 1-60 | 1-84 | 1-89 | 0-61 | 0-78 | 0-12 14°77 
NOTA Nee crete 1-80 | 0-50 | 0-40 | 1-25 | 1-46 | 1-59 | 1°57 | 0-75 | 2-16 | 0-77 | 0-79 | 0:43 13°47 
TOUS ae oe hese 0-51 | 0-30 | 0:03 | 1-14 | 1-01 | 3-92 | 3-79 | 0-67 | 0-72 | 0-90 | 0-90 | 0-58 14:47 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 9-7 in. ; Feb., 2:9; Mar., 2°3 ; April 
0°6; Nov., 6-1; Dec., 2-5. Mean annual snowfall, 24-1 in.; maximum recorded, 13:4 in., Jan., 1913. 


INVERMERS HEIGHTS—Elevation, about 2,600 ft. 
128 ToraL PRECIPITATION 


aD eociretea all Ren nal ree allen te See Sn cee | En Se 0-44: | 0°78" 0°125/| Rees 
LD 14 year caee 2-00 | 0-91 | 0-48 | 1-04 | 1-46 | 1-54 | 1-46 | 0-81 | 2-16 | 0-70 | 0-58 | 0-41 13°55 
LOS ee tach eee 0-43 | 0-48 | 0-0: 1-18 | 0:86 | 4-16 | 4-04 | 0-66 | 0-69 | 0-97 | 0-57 | 0-52 14°61 


5 
Snowfall in Jan., 1914, 13-4 in.; Feb., 9:1; Mar., 3-0 ; Nov., 4-5; Dec., 4-1; totalin 1914, 34-lin. In Jan, 
1915, 4°3; Feb., 4-8; Sept., 0°7 ; Nov., 5-7; Dec., 3°7; total in 1915, 19-2 in. 


JAMES ISLAND—HElevation, near sea-level 


129 Tota, PREcIPITATION 
PU Be Serehanya. ae | Sea 1-70 | 0-62 | 1°35 | 0-26 | 2°16 | 0-02 | 0-09 | 2-15 | 3-49 | 5-40 | 0:89 | + scien 
LOLS see | 1-69 | 1-03 | 1-54 | 0-97 | 1-37 | 0-48 | 0-81 | 0-23 | 0-48 | 3°35 | 4-08 | 5°97 22-00 

JONES LAKE*—Elevation, 2,050 ft. 

130 TorTaL PRECIPITATION 
LOLO sc acetone | eh eae ee | ee Oe ee ae 6°98 | 4°74 | O-31 | 2-82 | 2-39 114-15 (17-18 |10-18 ||....... F 
DOULA heats 14-64 | 4-83 | 5-22 | 4-17 | 6-36 | 2-67 | 3-26 | 3-14 |10-12 2°10 |17-51 | 7°83 81°85 
1 te) PARE t oie 8°81 | 8-72 | 2-36 | 3-36 | 3-95 | 4-44 | 5-86 | 7-04 | 2-07 | 7-58 12°83 }11-92 78-94 
LOTS. aoe 12-67 | 6°76 | 7-27 | 3-36 | 5-24 | 4-48 | 7-03 | 2-98 110711 9-98 |12-04 | 2-76 84°68 
LOT. ee 15-19 | 4°46 | 8°86 | 6-22 | 7-15 | 5-21 | 1-06 | 0-89 | 7-01 | 5-50 14-75 | 2-31 78-61 
LOL Da eaters 5°45 | 4°23 | 3-56 | 5°36 | 6°50 | 4-11 | 2°56 | 0-36 | 2-54 115-15 9-93 |13-98 73°73 

aiestelaneiene ome 11-35 | 5-80 | 5°45 | 4-49 | 6-03 | 4°27 | 3-35 | 2-87 | 5-71 9-08 |14-04 } 8-46 | 80-90 


During 1910-15 (1912-15 complete), average monthly snowfall was: Jan., 59+4 in.; Feb., 17°8 ; Mar., 17°43 


ue ; Oct., 2°0; Nov., 20°35; Dec., 27°6. Mean annual snowfall, 152°6 in.; maximum recorded, 120°0 in., 
an. 1913. 


Snowfa | reduced to equivalent rainfall by use of factor 12 to 1 up to March 31, 1914. 
Snowfall reduce! to equivalent riiafall by use of factor 10 to 1 from April 1, 1ldLt. 


JORDAN RIVER (SHIRLEY)—Elevation, near sea-level 


131 Tora PRECIPITATION 
ROOT: ig Wiebe ape saath tS dics vad OM bel Seay fd nie BLO EEE [ee aM RS: Pe a en 13°41) \jiceumeee 
1908 262 ee 11-14 | 9-41 |14-46 | 5:59 | 2-98 | 0-99 | 0-22 | 1-90 | 1-36 | 5-74 112-45 10°95 77-19 
DOO Ne ste ees toe 9-00 {10-40 | 6-49 | 2-48 | 3-56 | 1-32 | 1-77 | 2-13 2-02 | 6°15 |21-80 |12-13 79-25 
LOLS aioe ae ees 11-49 | 7-65 | 5-92 | 4-69 | 1-61 | 1-64 | 0-13 | 0-58 | 2-95 {11-49 16-50 |14-18 73°83 
eth ee See 11-07 | 4-24 | 3-90 | 3:10 | 4-17 | 1-27 | 0:40 | 0-60 | 4-52 | 1-86 119-76 8-80 63-69 
OL 2 ee 9°38 | 6-63 | 2-22 | 1-95 | 2-07 | 2-91 | 1-10 | 3-21 | 2-50 | 4-91 9-77 |13-68 60-33 
LOS rece ie 10-92 | 4:90 | 4-99 | 2-38 | 3-06 | 3-74 | 1-92 | 0-44 | 5:27 9+ 24 |15-60 | 3-67 66-13 
1 BE ee he 17-51 | 5-96 | 5°50 | 4-03 | 1-75 | 3-91 | 0-32 | 0-98 | 4:62 10:47 |14-45 | 2-42 71-92 
LO LS ea racve oat 5:11 | 4-50 | 4°33 | 3-62 | 2-43 | 0-27 | 1-06 | 0-60 | 0-61 13°59 | 9-80 |14°38 59-92 
Meanaivasdnusae 10-70 | 6-71 ! 5-98 | 3-48 | 2-70 | 2-01 | 0-87 | 1-30 | 2-98 7-93 115-02 |10-40 70-08 


During 1908-15, average monthly snowfall was; Jan., 1-4 in.; Feb., 1-0; Mar., 0°4; Nov., 1-1; Dec., 0-4, 
Mean annual snowfall, 4-3 in.; maximum recorded, 8-5 in., Nov., 1911. 


* Records supplied by British Colimbia Electr‘c Railway Co. 
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METEOROLOGICAL DATA—PRECIPITATION 543 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July_| Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
JORDAN RIVER (BEAR CREEK)—Hlevation, 3,670 ft. 

132 TorTat PRECIPITATION 
EEO ROP cl orcvors selene | (bend atate ET ee eee diem tev ee Le sejcaslete [le regevitnie Sian cvisdakel] eto (eet [oe htaccess 13786 uo GON (meee 
ADU BS ee 15°03 | 5°47 | 5-59 | 4-00 | 5-26 { 2-06 | 0-50 | 1°37 | 5°59 | 3-62 |21-28 {14-40 84°17 
DY vc 0 emo stale’ 16-37 |11-11 | 1-97 | 2-90 | 2-53 | 2-52 | 0-99 | 3-82 | 3-26 | 8-70 |21-79 |18-78 94-74 
PEO Gh hates ahve avers « 16°70 | 9°30 | 9:17 | 3°53 | 3°57 | 3°74 | 2-21 | 0°66 | 7°79 | 9°53 118-24 | 6:92 91-36 
SHOE ve Sloe bres 30°29 | 5°65 |10-07 | 6:02 | 2-52 | 4-48 | 0-33 | 1°23 | 6:03 |14-27 |23-71 | 3:67 || 108-27 
LO ee 7°06 | 6°58 | 6°33 | 6°84 | 3°85 | 0°47 | 2°27 | 0°37 | 1°15 (24-16 15°76 |20-35 95-19 
PMIOB NS) 36.0.5 ocs's s 17-09 | 7-62 | 6°63 | 4°66 | 3-55 | 2-65 | 1°26 | 1:49 | 4-76 |12°06 119-11 |13-30 94-18 


During 1910-15 (1910 incomplete), average monthly snowfall was: Jan., 50-8 in.; Feb., 10-9; Mar., 6:8; 
eis: Oct., 0-5; Nov., 9°0; Dec., 15-7. Mean annual snowfall, 97-2 in.; maximum recorded, 104:5 in., 
an., ; 


KAMLOOPS—HElevation, 1,245 ft. 
TorTraL PRECIPITATION 
1-33 | 0-68 | 0-30 | 1-86 | 1-22*) 1-16 | 0-12 | 0°68 | 0-86 { 1-62 | 0-92 11-05 


1-50 | 1-00 | 0-45 | 1-51 | 3:07 | 3:42 | 1-52 | 0-19 | 0-55 | 1-72*) 0-84*|| 16-61 
oa.cdéo dllseadbakllenatonllootood!s vorbdletsos o|/socadgolbebdléseaer 1:60 | 0°23 | 0°35 |]........ 
Mee eres cee [Voice sa, | pseu ah sal even, avsre | ave retees =| ee aey oh lleneryeeeter | auameustesus Nevecenare ie lteheretorste Au MWicoehotos 

ils} jf COMME UCLA IE ack jolie afro e (ore) |) MOSCIeF hs hie sulloodeasltegodalloorgagilacooocos 
+06 26) Se -Bol ho Desa Mite gui b-bd bol ie culac| Uomo on codons wine (so ogdn USO!) | LTO erste ereiere 

DED 1S tare at Lo aeaa (EaAICIA cre IOP P aS boclnscodollos somclloatogco-oaodolandaaalilacococds 
5600865 & dO aU lone lmaicene ol lotic 1-11 | 0-50 | 0-25 | 2°26 | 0-13] 0-58 | 1-O1 |}. ..... 

0-80 | 0-47 | 0:99 | 0:97 | 0:57 | 0-60 | 0-42 | 0-91 | 0-44 | 2-52 | 0-91 11-53 

0:07 | 0-55 | 0-65 | 0-39 | 1-76 | 3-18 | 0-44 | 0-99 | 0-41 | 2°42 | 1-23 12-73 

0-90 |.0°83 T 1:67 | 0:83 | 0-88 | 0-00 | 0-72 | 1:41 | 1-44 | 0-12 9-80 

1:05 | 0-01 | 0-06 | 0:49 | 1-16 | 1-37 | 3-73 | 0-52 | 0-42 | 0-86 |} 0-66 11-61 

0-26 | 0:27 | 0-18 | 1:79 | 1-63 | 1-78 | 2-22 | 0-56 | 0-64 | 0-51 | 0°56 10°34 

0-47 | 0-06 | 0-17 | 0-00 | 1-99 | 0-42 | 0-00 } 1-21 | 0-16 | 1-23 | 0:46 7°07 

1-24 | 0°36 | 0-46 | 2-51 | 1-10 | 0-83 | 0°86 | 1-26 Ah 0-72 | 1°62 12-00 

0-02 | 0:62 | 0-28 | 0-52 | 0:61 | 2-33 | 1-74 | 2-34 | 0-44 | 0-48 | 0-54 10-27 

2-48 | 0-50 | 1:07 ly 1-22 | 1-02 | 0:38 | 0-12 | 0-02 | 0-44 | 0-82 10°78 

erie 0:00 | 0:46 | 0-00 | 0-82 | 0-62 | 1-64 | 1-54 | 0-96 | 0-31 | 0°37 ||........ 

0°25 | 0:10 | 0-08 | 1:79 | 1:49 | 0°35 | 0-00 | 0-61 | 1-28 | 2-38 | 2-04 11:09 

0:56 | 0-24 | 0-16 | 0-09 | 1:00 | 1-18 | 1-73 | 2-01 | 0-13 | 0-57 | 0°17 8-94 

0:97 | 0:29 | 0-26 | 0-91 | 0-89 | 0-48 | 1-46 | 0-10 | 0-65 | 0-07 | 0:90 7-50 

1-00 | 0-06 | 0-30 | 0-73 | 1-02 | 2-24 | 0-62 | 1-21 | 0-50 | 0-84 | 0-30 9-63 

0-87 | 0-18 | 0-12 | 0-62 | 1-18 | 0-29 | 1-60 | 0-43 | 0-66 | 0-65 | 0:87 7°69 

0-21 | 0-12 | O-11 | 1-18 | 0-21 | 0-78 | 1-02 | 0-88 | 0-03 | 2-01 | 1°27 8°36 

0-62 | 0-00 | 1:36 | 0-32 | 1:52 | 3-50 | 2-09 | 0-86 | 0:66 | 0-82 | 0°54 13-47 

1:01 | 0-17 | 0-22 | 0-60 | 2-60 | 0-96 | 0-80 | 0-48 | 1-04 | 0-71 | 0-26 10-29 

2-18 | 0-26 | 0-38 | 1-31 | 0-54 | 0-53 | 0-38 | 1-09 | 0-79 | 1-01 | 0°58 10:73 

aly 0°47 | 0-17 | 2-28 | 2-49 | 1-15 | 1-32 | 0-61 | 0-80 | 0-38 | 1-60 12-20 

0-82 | 0-32 | 0:36 | 0-98 | 1-30 | 1-26 | 1:00 | 0-88 | 0-61 | 1-04 | 0°77 10-26 


* Interpolated. : 
' During 1878-1915 (complete record for 21 years), average monthly snowfall was: Jan., 7:9 in.; Feb., 6:2; Mar., 
1:1; Oct., 0-2; Nov., 6°6; Dec., 6-2. Mean annual snowfall, 28-2 in.; maximum recorded, 24:4 in., Feb., 1904. 
KASLO—HElevation, 1,752 ft. 


ToTAL PRECIPITATION 


B25) 1-77 | 2-97 4 174 | 2°87 | 1:09 | 0-87 f..-. eae. 0-81 | 2-38 | 3-04 |].....00. 
BESR USE OG.) OF 7% 1. Sanh nl sed acal cuivdoelode dtc ahem a meta Macrae 4014. | 3°60 |Iio nee eee 
EEE P'0-50']'0°93']71537']'1- 16 ]'4-03 |°1-92 | i-29°|°2°97'|5-00 | 1°78 |i o 
4:43'|'6:65 | 1-11 | 1-24 | 0-81 | 2-48 | 2-20 | 1-94 | 3-33 | 1-61 | 4-56 | 0-58 || 24-64 
7-17 | 1-26 | 1-65 | 2-07 | 1-72 | 1-32 | 1-17 | 0-00 | 3-23 | 1-75 | 2-76 | 2-20 || 26-30 
1-00 | 0-95 | 0-51 | 1-12 | 2-47 | 1-74 | 3-00 |...... 2+30 | 1-25 | 1-00 | 3-40 ||........ 
4-73 | 1-46 | 1-25 | 1-42 | 1-85 | 1-56 | 2-25 | 1-29 | 2-54 | 1-68 | 3-31 | 2-42 Il 25-76 


During 1895-1915 (1897-1911 no record), average monthly snowfall was: Jan., 3l>1 in.; Feb., 7-4; Mar., 6-1 ; 
April, 0-1; Nov., 9:2; Dec., 17:5. Mean annual snowfall, 71:4 in.; maximum recorded, 44°0 in., Jan., 1914, 


KELOWNA (BANKHEAD ORCHARD) 


135 ToraL PRECIPITATION 

Be 0 Os 
: pers epee aiilic. tele calls aherels. «ifieteie'sis.2 0:35 | 0:95 Peat Gs 0-23 | 2-52 | 1:05 Se ee || Sree tos: 5 
: ROU sets Waist ts cs | or oes | olor 0:86 | 2-53 | 1-10 | 1-70 | 0-20 | 1-70 | 1:06 | 1-00 | 1-32 13:69 


Snowfall in Nov., 1914, 1-3in.; Dec.,4°5. InJan., 1915, 12-3; Nov., 4-1; Dec., 11-7; totalin 1915, 28°1in. 
KELOWNA (HYDRAULIC SUMMIT)—Elevation, 4,120 ft. 


136 ToraL PRECIPITATION 
OO 
ea ee ee fils Solo lone etal (ure cin] ian ornoe! fan crkeo|foacre sonora [rie rool is Cc O34 1 Os8L [PS sOO ea emetas 
BOWS s crereicte aeteteis 3-00 | 1-25 | 0-56 | 0-81 | 1-65 | 6-22 | 1-47 | 1°78 1:70 | 3:12 | 0:58 fF 1-00 23-14 
PEA ee vals crete leis 6°25 | 2°75 | 1-50 | 0-91 | 2-02 | 2-46 | 0-94 (ovate ey O-Ae een cet lecin aol (opicioerel | lato ara ci o . 

MILES 55 oxeyost to ia's 1°75 | 0-00 | 2-00 | 2-27 | 5-00 | 1-70 2-38 | 0-85 | 0-89 | 0-46 | 1-82 | 1-75 20:87 


s fallin Nov., 1912, 8:1in.; Dec., 30-0. In Jan., 1913, 30-0 ; Feb., 12-5; Mar., 5°6; April, 8-1; Oct. 
0, +, Nov, 5-8 See 10-0; totalin 1913, 86-0. In Jan., 1914, 62°5; Feb., 27-5; Mar.,15°0. In Jan., 1915, 


17°5; Mar., 20-0 in. 


| 
ese . 


544 COMMISSION OF CONSERVATION ¥ 
‘PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 3 
a 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. || Annual 4 
KELOWNA (OKANAGAN MISSION)—Elevation, 1,200 ft, { 
Toran PRecrPiraTion 
fs ; a5 45.4] 0819 hos Or 41 9 (25:83 2]702.75 t|XOe 74 4d iP ieee. ene 
rence t|eansna|cog ce c|oce’as Hf M001 | S24 G] (rl H6r47 1 wey |: iaege | ee 
a 0:37 | 0-61 | 0-75 | 0:07 | 0-05'| 1-76 | 1-37 | 1-63’! 0-88 9-26 
0-56 | 1-04 | 2-24 | 0-62 | 0-32 | 0-18 | 2-25 | 0-07 | 1-12 1-89 12:20 
O-11 | 0-50 | 1°52 | 0-93 | 0:22 | O- 0-15 | 0°65 | 1-52 | 2-78 11°59 ‘ 
OF:S64) 10RG0d) Or 41. jes. 54 fl UTES alvesterddbalsietaydauclicg achyalameetaol ae. 2 |e even 
eT ae ie 0-66 | 0-44 | 0-93] 1-01 ]'6°56'] 2°51 ']'152'| 6:00 | 3200} iia [P01 
0-86 | 0:46 | 1°27 |. 1-26 | 0-54 | 204 |-0-93 |] 0-90 | 1-25 0-82 11-98 
Ov 20870:'545)) 0585/0270: 025201 k0 1000s ell ae neal eeeennel| eens | ne 
ASS Tick lee eae tio ahd - 2-08 | 1+59 | 1-19 |- 1-53 | 1-53 | 0-03 | 1-55 | 2-05 APSE 
2-34 | 0-30 | 0-22 | 2-21 | 3-48 | 1-28 | 1-76 | 0-62 | 1-46 1:05 15-99 
1°55 | 1°60 | 0-17 | 1°48 | 0°75 | 0*58 | 0-08 | 1*21 | 0-75 1°40 12:41 ve 
0-81 | 0-26 | 1-22) 1:62 | 0-47] 0:19 | 2-09 | 1-48 | 0°75 1-08 11-31 
0-47 | 0-10 | 2-04 | 2-07 | 2-03 | 0-11 | 0°85 | 1-27 | 2-64 1°51 14°86 
1-21 | 0-10 | 1-45 | 1-37 | 0°55 | 1-74 | 2-23] 0-27 0-70 | 1-12 13-32 
0°58 | 0-41 | 0-90 | 0-34 | 0-25 | 0:87 | 0-48 | 0-68 | 0:25 0-82 7-79 
0-21 | 0-15 | 0-93 | 1-79 | 2-35 | 0-52 | 1-81 | 1-31 | 1-22 0-50 13+12 
0:39 | 0-42 | 1-21 | 0-92 | 0-33 | 1-09 | 0-50 | 1-06 1-32 | 4°41 13-43 
0-19 | 0-20 | 1:09 | 1-76 | 0-39 | 1-16 | 0-99 | 0°18 3°21 | 1°45 12-39 
0-00 | 1-13 | 0-38 | 1-42 | 1-35 | 1-02] 0-85 | 0-91 1-47 | 0°56 12-71 
0-26 | 0-13 | 1-91 | 2-33 |] 0-55 | 1-27 | 0-28 | 2-27 | 0-84 0-95 13-64 
0-30 | 0-20 | 0:87 | 1-07 | 0-20 | 0-26 | 2-65 | 0-70 | 1-43 0°48 11-25 
0:82 | 0-79 | 2:55 | 0-88 | 1-89 | 0-26 | 1-65 | 1-21 | 1-31 1-23 14-10 
Mieangi.. £ok ast. 1:34 1 0-97 | 0:67 | 0-47 | 1-20 ! 1-27 | 1-01 | 0:82 1°28 | 0:91 | 1-44 | 1-37 12-75 
During 1893-1915 (17_years complete), average monthly snowfall was: Jan., 10:9 in.; Feb., 6-0; Mar., 3-0 = , 
April, 0-1; Nov., 5:0; Dec., 10:2. Mean annual snowfall, 35-2 in.; maximum recorded, 25:0 in., Dec., 1896. : 
KELOWNA (RUTLAND)—Elevation, 1,870 ft. 
138 Tora PRECIPITATION : 
MO Raros tevarerecave 1:35 | 0-73 | 0:29 | 0-21 | 1-70 | 2-17 | 0-89 1-33 | 1:12 | 0-25 | 2-43 | 1-45 13-97 ‘9 
TO Dee ee Nistececante 1-15 | 1°15 | 0-00 | 1-11 | 0-43 | 1-48 | 2-02 | 0-86 1-06 | 1-02 | 1-18 } 0-70 12-16 
LOUS chee eetsbveiots 2°10 | 0:93 | 0:27 | 0:26 | 1-46 | 2-47 | 0:49 0:66 | 0°53 | 1-90 | 0°30 | 0-55 11-92 
OLAN. ©. stoeucthe 1-92 | 1-13 | 0-36 | 0-68 | 1-00 | 1-44 | 0-56 | 0-64 2-58 | 0-39 | 1-00 | 0-85 12°55 
TOUS. ss Sereyene,cye 0:94 | 0:36 | 0-82 | 1-05 | 2+41 | 1-41 | 2-09 0-46 | 1:32 | 0-88 | 0-26 | 0-70. 12-70 é 
Means......... 1-49 | 0:87 | 0:35 | 0-66 | 1-40 | 1-79 | 1-21 0:79 | 1:32 | 0-89 ; 1-03 | 0-85 12-65 q 


During 1911-15, average monthly snowfall was : Jan., 12-0 in. ; Feb., 5-1; Mar., 0-7 ; Nov., 4*4; Dec., 7°7. 
Mean annual snowfall, 29-9 in.; maximum, 21-0 in., Jan., 1913. 


KEREMEOS (DOMINION STATION)—Elevation, 1,372 ft. 


139 Toran PRECIPITATION 
SOU Se ouichs wore 0-20 | 0-65 | 0-59 | 0-59 | 0-84 | 2-01 | 1-19 | 0-75 0-40 | 0-25 | 1-30 | 0-07 8-84 
TSO 2s tern ielenos 0-02 | 0-22 | 1-03 | 0-44 | 0-29 | 1-47 | 0-53 | 0-53 0-09 | 1:0 2°36 | 0:15 8-19 
SOS deve tere trs a 0-04 | 0-06 | 0-48 | 0-89 | 0-81 | 0-57 | 0-60 | 0-28 | 1 ae Ae Ga 119) P30) dene 
DSOA Se scoceiouit 0:42 | 0-05 AS OSL Stout 2a eee O27 O00) 320254 al 0760| toon 3 eee | 
$305 sarc crdeters sre 0-14 | 0:00 | 0-60 | 0-44 | 1-31 | 0-46 | 0-11 | 0-00 | 0-76 ah 0-13 | 0-03 3:98 
MOLD, Meme hts | nde cre An Le48 (uOs@ 0103 1b1G 791d OL t OSTEO 7 | 0858 10-62 loo. s cs 
MOUS 3.5 sheen: 0-98 | 0-27 | 0-13 | 0-53 | 1-60 | 2-23 | 0-20 | 1-28 0-26 | 1:50 | 1-08 | 0-40 10-46 
DOU AS ro atoarneins 2-20 | 0-66 | 0-72 | 1-05 | 0-50 | 1-31 | 0-49 | 0 20 | 1°31 7 1-21 | 0°65 11-03 
DOTS aye: atthe Meteo O40 4 O882 4. Odd 90818") e071 OLS | Aer | ere. | as Pel aes oan te ce 
IM@ANSS «slo ses ok 0:55 | 0-28 | 0-50 | 0-62 | 1-14 | 1-23 | 0-64 | 0-51 0:72 | 0°68 | 1:25 | 0-46 8:58 


During 1891-1915 (1896-1911 no record), average monthly snowfall was: Jan., 3:9 in.; Feb., 1-8; Mar., 0:7; 
Oct., 1-1; Nov., 3:9; Dec., 2°5. Mean annual snowfall, 13:9 in.; maximum recorded, 17:8 in., Nov., 1894. 


KEREMEOS (PROVINCIAL STATION)—Elevation, 1,361 ft. 


140 Toran PRECIPITATION 
HDA Se ST ESEY Ue ccen || tier oan een ean Ee ia ot arene OFOSN| W550 16) 149 0564010. 00m ee 
TOUS. Soe ee 2°61 | 1-99 | 0°66 | 0-72 | 0-15 | 2-33 | 0-51 | 0-22 1-64 | 0-04 | 0-79 | 0-44 12-10 
LO OR ars cero eee 0-40 | 0-29 | 0-32 | 0-10 | 3-14 | 0-53 2°13 | 0°95 | 0-42 | 0-17 | 0-72 | 2-58 11-75 \ 
Snowfall in Nov., 1913, 0‘lin. In Jan., 1914, 10-0; Noy., 1:0; Dec., 1-0; total in 1914, 12-0. In Jan., 
1915, 4-0; Nov., 2°0; Dec., 9°0; total in 1915, 15-0 in. 
KINGS GATE—Elevation, 2,600 ft. 4 
141 Toray PrecrprratTion 
Leap Ce Do uied | te eee tna tien pene ee a OMNRN h einr Wie Rest Semen mac Sates 4-01 (O77 ion cee ri 
iit eee eee 5:80 | 1-72 | 2-23 | 2°56 | 2-94 | 2-16 1-57 | 0-76 | 2-09 | 2-60 | 3-06 | 0-91 28-40 
LOND ea Mohan ha lehs 1-25 | 1-84 | 1-16 | 2-14 | 3-06 | 2-88 3°57 | 0-45 | 3-20 | 1:84 | 4°09 | 3-21 28-69 
Snowfallin Nov., 1913, 11-8 in.; Dec., 7-3. InJan., 1914, 42-3 ; Feb., 11-1 


J ; Mar., 15-4; Nov.,7:5; Dec., 
7-7; total in 1914, 84-0. In Feb., 1915, 11-9; Feb., 10-9; April, 2:3; Nov., 35:3 


; Dec., 23-0; total in 1915, 
83-4 in. 


/ 
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: PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
irons | iter, | Apc | ats. | ae ras hace Teepe Son I ras I a 


_ Year 


| Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


KITIMAT—Elevation, near sea-level 
Toran PRECIPITATION 


[oF beacuse Re pee Ft nny ee 6-15 [14-37 (13-19 ||........ 

STE. cacy ea Tens | eae 4051 3-40 | 7-98 [24-54 |10-00 |10-65 |[.o os... 

15-84 | 3-70 | 1-43 | 2-19 | 6-34 | 2-36 | 1-82 | 1-13 |10-17 [15-17 |15-35 | 6-39 || 81-89 

2-00 { 2-80 | 4-37 | 3-78 | 2-12 | 0-63 | 1-47 | 9-46 {11-18 | 7-90 [13-70 |14-80 || 74-21 

17-97 | 3-05 | 4-36 | 5-56 | 1-54 | 2-93 | 1-02 | 7-86 |11-42 [18-10 |10-00 | 9-87 || 93-68 

Sor 1-28 14748 | 4-03 |! 1-00 | 1-05 | 16550|/3-22'|/3-38 [ec : obease caer aes | Peace nies 

: cok a Oca MS a SR Mie a Lee cr FPO ol Fu rin ROR CPN A hg 

pMeans......... 9-17 | 5-17 | 4-69 | 3-89 | 2-75 | 2-30 | 1-63 | 5-01 | 8-83 |14-37 [12-68 110-98 |] 81-47 
a SON ae FON SEBO TOS) 1 SO 1 88S, Mars 7113708 110-08 seam 


; During 1902-07 (1904 and 1906, complete), average monthly snowfall was: Jan., 51:9 in.; Feb., 20:5: Mar., 
12.8; Nov., 18-0; Dec., 41-5. Mean annual snowfall, 144-7 in.; maximum recorded, 100-1 in.; Dec., 1902. 


; KLINAKLINI—HElevation, about 3,000 ft. 
a 143 Tora, PRECIPITATION 


eS Ee Se PERSE SCH EGOACC ND GCw EIN coTeee 
ee lI'6:86 | 6:86" |'6:48'|'6-30'|'3:35 | izoa'| 9:68 | 0:92 | 0-43 | 1:37 | 0:80 | 0.88 | 13-14 


: Snowfallin Nov., 1914, 13-9in.; Dec., 18-6in.; Jan.,1915,8:0; Feb.,8°0; Mar.,0-5; April, 1:6; May, 
0:4; Oct.,1-7; Nov.,8°0; Dec., 8°8, totalin 1915, 37-0 in. 


KNOUFF—HElevation, 3,000 ft. 
ay 144 ToraL PRECIPITATION 
aie eel... .). 0-0.) acs) 1) sacle cssnul 0-85 | 1-68 [4-00 | Orda, (1268, aes eeree 
Snowfall in Nov., 1915, 5-1 in.; Dec., 16°7 in. 
KUPER ISLAND—Elevation, 20 ft. 
TotaL PRECIPITATION 


coc onollas G5 eel CODIOe | pied IAL AGl peo Nicl Io cioie 0 2296 1("4-96915 69) (W401 S554 20a lle pte 
8:88 | 3-07 | 3-60 | 1-98 | 1-78 | 0-59 | 0-54 ay 1-56 | 0°27 | 3-12 |12-03 37-42 
11:97 | 4-90 | 3-28 | 1-68 | 1-64 | 0-88 | 0-27 | 0-17 | 1-23 | 2+56 | 8-97 | 8-41 45°96 
6°24 | 3-16 | 4:19 | 1-77 | 0:87 | 1-45 | 2-17 | 0°72 | 1-43 | 2-03 | 8-93 |12-41 45°37 
2-61 | 6°84 | 0-97 | 1-40 | 1°39 | 3-04 | 0°30 | 0-22 | 1-76 | 4:23 | 6-25 | 4-11 33°12 
oa Ni GEOG) (8 Ie aE ee! (aera acer uc aomidl axial 0: 725 | <0°008| 1382 18Ge JOR crm eaters 
6:49 | 4°71 | 8-62 | 1-60 | 2-55 | 2-39 | 0-71 | 1-07 | 1-48 | 4-25 | 5-50 | 8-24 47°61 
6:77 | 4°78 | 1-18 | 2-46 | 2-67 | 2-45 | 0-45 | 0-16 | 1-92 | 2°35 | 9-76 | 5:87 40°82 
5:56 |10-54 | 3-11 | 1-82 | 2-12 | 1-24 | 0-84 | 0-46 | 1-27 | 2-96 | 8-62 |10-61 49°15 
4-48 | 2-12 | 4-32 | 1-64 | 0-99 | 2-94 | 1-04 | 0-85 | 3-44 | 3-90 | 8:64 | 3-55 37°91 
8-16 | 5°56 | 5-48 | 1-73 | 1-29 | 0-76 | 0-92 | 0-98 | 0-44 | 1-91 |10-36 |10-00 47-59 
6:85 | 4:98 | 3-79 | 1-79 | 1-70 | 1-75 | 0:80 | 0-76 | 1°84 | 3:20 | 8-01 | 7-83 43+30 


P During 1895-1904 (1899 incomplete), average monthly snowfall was: Jan., 13-4 in.; Feb., 4-1; Mar., 5:9 
Noy., 5:5; Dec., 4-1. Mean annual snowfall, 33-0 in.; maximum recorded, 34-2 in., Jan., 1896. 


oe LADNER—HElevation, near sea-level 


146 ToraL PRECIPITATION 

2-07 | 3°42 | 0-84 | 1°33 | 0-24 | 0-82 | 0-25 | 3-17 | 4°39 | 5°30 | 3-25 ||........ 
7-33 | 7-29 | 1-90 | 2-87 | 0-78 | 3-84 | 1-84 | 1-24 | 5-60 | 3-42 | 4-21 |/........ 
2-70 | 1-95 | 1:98 | 2-58 | 1-33 | 1-86 | 0-62 | 1-36 | 3-30 | 1-57 [11-08 || 36°96 
6-52 | 3-83 | 3-07 | 3-12 | 2-85 | 1-00 | 0-82 | 1-55 | 5-11 | 3-60 | 6-26 |] 43-53 
3-41 | 2-34 | 2-61 | 1-07 | 1-61 | 3-41 | 1-59 | 1-12 | 4-97 | 5-01 | 0-22 || 30-37 

3-16 | 3:75'|'1-05 | 1-73 | 1-65 | 3-08 | 0-47 | 0-14 | 1-99 | 3-24 | 6-51 | 2-94 || 29-71 
4-17 | 2°32 | 2-69 | 4-02 | 0-36 | 0-35 | 4-53 | 1-00 ]...... 12-32 | 5-30-l]..1. 0. c0re 
DOO | 6-58 1.3: 15 | 2°84.) 3-15, hQs00 like Teubie ont ce ee ieee aco | a 
alee AG OY aul eee olatatel ORC Mons Puctd lear lion ao all aacunall sine alice mer ont 
5-08 | 3-12 | 1-56 | 1-88 | 0-92 | 0-95 | 0-52 | 2-70 | 3-25 | 6-55 | 4-90 || 35-19 
1-49 | 2-30 | 1-76 | 1-84 | 2-21 | 1-11 | 0-86 | 6-06 | 4-86 | 8-38 | 4-65 || 40-58 
9230 15°90 | 1-90. | 0-80, |.1-65. L i- WE inde 20 ere lene cee 5-25 | 5-48 |l...... ve 
2-16 | 4-10 | 0:40 | 2«20 | 1-64 | 0-75 | 1-82 | 8-81 | 3-40 | 2-68 | 5-37 || 37-70 
4-90 | 1-80 | 0-51 | 3-07 | 1-20 | 0-25 | 0-40 | 6-93 | 4-37 | 6-79 | 3-37 || 40-44 
4:15 | 1°52 | 2°72 | 0-55 | 1-32 | 0-61 | 1-15 | 3-60 | 1-21 | 6-51 | 7-15 |] 35-24 
6-20 | 4-35 | 1-45 | 3-86 | 0-45 | 0-67 | 0°85 | 0-44 | 4-54 | 5-76 | 5-55 || 39-59 
5-71 | 3-00 | 0-42 | 2-30 | 1-60 | 1-72 | 0-42 | 1-95 | 4-68 | 8-31 | 1°76 || 34-77 
2-31 | 2-15 | 2:07 | 2-16 | 1-66 | 0-02 | 0-25 | 1-07 | 6-60 | 7-60 | 5-15 || 34-54 
2-21 | 1-95 | 1-05 | 5-65 | 1-10 | 0-90 | 0-60 | 3-00 | 2-70 | 7-91 | 8-88 |} 38-94 
3-80 | 0-30 | 1-85 | 0-95 | 2-05 | 1-95 | 3-16 | 1-85 | 4-15 | 5-46 | 4-80 || 35-02 
1:80 | 2-70 | 1-58 | 3-30 | 2-57 | 1-65 | 0-25 | 1-90 | 3-40 | 8-25 | 2-15 || 31-82 
2-60 | 1:90 | 1-65 | 0-45 | 1-90 | 0-35 | 0-20 | 2-65 | 2-60 | 6-35 | 0-95 |] 27-05 
1-85 | 1°90 | 1-25 | 1-65 | 0°45 | 0-65 | 0-07 | 0-50 | 4-34 | 5-58 | 5-30 || 26-44 
3-93 | 2-82 | 1-78 | 2-29 | 1-60 | 1-14 | 1-06 | 2-64 | 4-04 | 6-15 | 4-70 


"During 1879-1915 (16 years complete), average monthly snowfall was: Jan., 7-2 in.; Feb., 4-4 ; Mar,, 1°5 ;- 
Nov., eae Dee, 3:6. Oi annual snowfall, 18:2 in.; maximum recorded, 24-0 in., Feb., 1879. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued q 


Year , | Jan. Feb. | Mar. | April | May | June July | Aug. | Sept. | Oct. : | Dec. | Annual 
LADYSMITH—HElevation, 68 ft. 
147 TovTaAL PRECIPITATION 
LT ea se ita ear cer Eos leeches, PES Decent We Qiey osc lipeancaes vd 0:60 | 1-84 | 0:77. | O83 | 2: 3°98) [12-12 | 2°69 I{...3.... 
OU AN reo Sip oletelele y 34 | 4°40 | 2-55 | 3°85 | 0-31 | 2-11 | 0-38 | 0:07 | 4-48 10°26 |10-71 | 1-69 58: i5- 
LOUD) te einen etree 5-67 | 3-31 | 4:91 | 1-83 | 3-12 | 1:09 | 0-54 | 0-21 | O- 7°92 | 7-57 {12°15 48-60 
Snowfallin Jan., 1914, 21-5in.; Feb., 0-0; Mar., 3-0; Nov., 1-5; Dec., 1-2; totalin 1914, 27-2. Totalsnowfall ~ 


in 1915, 2:5 in., all in Dec. 
LANGLEY—HElevation, 22 ft. 


148 Toran PRECIPITATION 
WS TSG ahs ae tc 3°50 | 6°12 | 4:82 ( 1-52 | 2-37 | 0-44 | 1-33 | 0:47 | 4°37 | 4:87 | 6:53 | 1-90 38+ 24 
LOTTO na Mra ccitwe 10°69 }11-21 |10-60 | 2°57 | 2°30 | 2-25 |} 4-13 | 2°41 |.2.... 10°92 | 7278 | 8°72 |... 2 ee 
USSO NA: sreisxaiore.c 7°49 | 3-62 | 2-09 | 0-86 | 2-17 | 0-80 | 1-75 |.0-51 | 1:51 | 3-29 | 1°61 | 7-19 34:69 
| ote} eyes ONES 3:16 | 6°45 | 2:66 | 8-64 | 4°23 | 5-66 | 4-70 | 1-93 | 1-58 | 5°23 | 6-16 |;7-53 52°93 
ES Boe crkie eter 4-96 | 6:05 | 7°36 | 4°31 | 1-84 | 2-00 | 4:67 | 2:07 | 2°27 | 7-48 | 4°85 | 8-60 56:46 
NSBO Ria. Meme iat 7°64 | 4:50 | 3-72 | 4:23 | 1-25 | 1:62 | 0-18 | 0-50 | 3-49 | 4:59 |14-43 | 6:50 52°65 
VSB4 Sete esas 7-65 | 4:00 }] 1-97 | 2-51 | 1-71 | 3:48 | 1-03 | 6:05 | 5°36 | 7-48 | 2-44 | 2-24 45-92 
LOGO ae ateress,2 11-72 } 9-03 | 2°05 | 0-38 } 3°99) | 1-05; ) 0°32 |.0*03 | (6-165) 3-195) S"1S 9) S| | ceuerenerete 
LSSGer everett sts 6°89 | 5°36 | 6:30 | 2-48 | 2°38 | 1-51 | 2-17 | 1-87 | 3:57 | 6°47 | 5-57 [10°04 54°61 
LSS Tee cre erate re 8:12 | 7-44 |11-84 | 5-25 | 3-19 | 1-39 | 0-05 | 0-31 | 2-53 | 0:99 | 8-34 | 9-25 58:70 
IW etotel nly yy Slots 4:09 | 2-42 | 6:00 | 2-72 | 0:63 | 4:38 | 1-62 | 0-91 | 2-04 | 8-43 | 6°17 | 7-83 47°24 
TSSO eee era 5:40 | 3-77 | 5°40 | 2-47 | 2-62 | 2-46 | 0-00 | 2-81 | 4-81 | 4:69 | 3-86 | 6:03 44-32 
SOA mache toere eae elliott ogee sedi t eve sell urabep ane edieventl eens 5:05 | 5°68 | 0:90 iy We 5d 181 LI 8975) | 52 88love 
BOD rckers: era cteyee 6:57 | 6°83 | 4:66 | 3°83 | 4°91 | 3-07 | 0:71 | 0-52 | 5-41 | 0-99 | 6-31 | 7-96 51°77 
TSOG ee Sates 5 10°56 | 9-34 | 2-61 | 5:35 | 4-32 | 3:26 | 0-00 | 1:86 | 1°38 | 4-11 {11-00 |12-06 66-65 
D7 ie tee ei a 8-34 | 5-99 | 6-10 | 3-68 | 5:29 | 2°56 | 3-52 | 0-81 | 3-40 | 2-50 | 9°42 |10-21 61°82 
BOB ie eres sisi 5°36 |10°77 | 3-82 | 2-97 | 3-06 | 4:21 | 1-25 | 0-50 | 3-80 | 4°74 | 8-46 | 5:30 54-24 
LSOOme eee 9-91 | 5+89 | 2:94 | 4-33 | 4-63 | 2-14 | 0-92 | 4-56 | 1-48 | 5-78 114°59 10-77 67-94 
LOQOS Sra se eet: 6°83) 5°10!) 8889.1 4308" | 4+98) 107-86) 1°65: 1° 2°S25) 21s e274 ee de erate | ee oe ; 
Means)icc cs ccc: 7-16 | 6°33 | 5-21 | 3-18 | 3-21 | 2-94 | 1-63 | 1-63 | 3-49 | 5:08 | 7°47 | 7-53 54°86 > 


During 1879-1900 (1890-94 no record), average monthly snowfall was: Jan., 9:7 in.; Feb., 6:9 ; 
Nov., 2:1; Dec., 6:1. Mean annual snowfall, 28:4 in.; maximum recorded, 26-5 in., Jan., 1880. 


LAZO (LITTLE RIVER)—Elevation, 12 ft. 
149 ToraL PRECIPITATION 


mele Beall toate 3:26 | 0-23 | 2-38 | 0-32 | 0-62 | 6-23 | 9-43 | 8-69 | 6-6 Paci - 
5°46 | 3:08 | 2:45 | 1:17 | 0-22'| 0-80 | 0-22 | 1-02 | 9-17 att 9-10 6 || 44-50 


Snowfall in Nov., 1914, 0-8 in.; Dec., 6:6. Totalin 1915, 4:8 in., all in Dec. 
LAZY ‘lL’ RANCH (7 m.8. OF MAMIT LAKE) 


150 ToTaL PRECIPITATION 
EG TBs Wy. Kees [Seceeal Ce et Sk aren OF ihe eal 2m aweillattaaemeeieadl cntegahe costed acca cetera Meemyatiae 1:28 | 2-22 1 0°95 ||.) Game 
De ae ate 3° Ea 1- 66" | 1-04 | 0°76 | 2-74 | 1°37 | 0-10 | 0:16 | 2°02 | 1-13 | 1°87 | 1-10 16-14 
LOUD a eoh oeeter 1°95 | 0-54 | 1-41 | 1°24 | 3-16 | 2°56 | 1-52 | 0-41 | 0-65 | O-11 | 1:04 | 1°66 16°25 


Snowfallin Oct., 1913, 9*5in.; Nov., 14:5; Dec., 9-5. In Jan., 1914, 28-2; Feb., 16°6; Mar., 10-0; April, 
4:0; May, 4:0; Nov., 17-8; Dec., 11:0; totalin 1914, 91:6. In Jan., 1915, 19: 5; Feb., 5° 4; Mar., 4-1; April, 
7°7; May, 0:5; Oct., 0:5; Nov., 10°4; Dec., 16°6; total in 1915, 64-7 in. 


LILLOOET—Elevation, 840 ft. 


151 Toranu PRECIPITATION 
LOWS. ce eas ee U-60 | 0-49 { 0°45 | 0-17 { 2°08 | U-30 | 1-52 | 0-17 | O-37 | 0-90 | 2-48 | 1-00 10°53 
1879..........--|]| 3°00 | 1°63 | 4°27 | O-75 | 2-29 | 2-31 | 2-24 | 0-30 | 1-10 | 1°03 i 83 | 2°32 22-07° 
TSS Ole scateteie vc 1°77 | 1:10 | 1°31 | 0-47 | 1-06 | 0-50 | 0°79 | 1-70 | 1°13 | 0°71 | 0-57 | 2-68 13°19 
USS 1. ketemistevcac 1-46 | 1-62 | 0-35 | 0-90 | 2-47 | 1-12 | 1°47 | 1-52 | 2-11 |, 0°58 | 0°75 | 2°95 17:30 
ASS2 ne ocak 2°70 | 0-95 | 0-20 | 0°53 | 0-18 | 0-80 | 0-42 | 1-22 | 0-89 | 1-02 | 0-93 -66 11-52 
1883 255 ecleee ss 2°27 | 0°30 -: 0-64 | 0:68 | 2-90 | 0-14 |} 0-10 | 0-69 | 1°54 | 3:85 |......}/-...... on 
Means: o.ch cers 1:97 | 1-02 | 1:10 | 0-58 | 1°46 | 1-32 | 1°10 | 0-84 | 1-05 | 0:96 | 1°57 | 2°00 14:97 


During 1878-83 (1883 incomplete), average monthly snowfall was: Jan., 9:4 in.; Feb., 6-4; Mar., 3-0; Oct., 
0-2; Nov., 3-8; Dec., 7-2. Mean annual snowfall, 30-0 in.; maximum recorded, 17*2 in., Dec., 1879. 


LOUIS CREEK (BARRIERE VALLEY)—Hlevation, 1,230 ft. 


152 Tora PRECIPITATION 

LOT Ais vidok {| ae Leck Pas (oe aces | BI285 | ee Se | S825 (N2* Ga 72) ee oe Weaaeeed Wariostee eee P 
LUMBY 
153 ToTaL PRECIPITATION 
: 1°75 

1913 DIP A svehats iss 3°11 | 1-05 | 0°53 | 0-69 | 1°63 | 3-48 | 1°71 | 1-11 | 1°30 | 1-82 | 1°46 | 0°45 18-34 
LOLA eee ck 2°45 | 1-69 | 0°67 | 0-75 | 0-91 | 2°33 | 1-00 | 0-00 | 1-41 | 1°20 | 1-26 | 0-68 14°35 
LOLG ee amanctense 0:98 | 0-36 | 1°49 | 1-29 | 3°47 Boe as pliditele catferats a oa ties wits cle oin trae towel atercle ete oa 
Means....... ..{| 2°18 | 1-03 | 0:90 | 0-91 | 2-00 | 2-91 | 1-36 | 0-56 | 1-36 | 1°46 | 1-41-| 0-96 17-04 


*Observer went to the war, record suspended. ‘ 
Snowfall in Jan., 1914, 24-5in.; Feb., 16-9 ; Mar., 6°7; Nov., 12:6; Dec., 6°8; totalin 1914, 67-5. InJan., 
1915, 9°8; Feb., 1-3 in. 


‘ 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


vy Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
ie 
i - LYNCH CREEK—Elevation, 1,900 ft. 
154 ToraL PRECIPITATION 
LES oc. 018 6S Geek ol | Rae Lee (ERE aT IE Ce LSA LTA 25149 (02503 i132) | eee 
MOEA ccc seis we | 4-62 | 1-30 | 1-63 | 2-20 | 1-48 | 1-07 | 0°35 | 0-05 | 2-92 | 1:75 | 2-20 | 1-40 |] 20-97 
BOLO es sos src \erss 1:55 | 1-08 | 1:76 | 2:45 | 4-29 | 2-12 | 2-68 | 0-06 | 0-60 | 1-89 | 2°53 | 1-57 22°58 
: Snowfallin Oct., 1913, 13-5 in.; Nov., 12-3; Dec., 13-2. In Jan., 1914, 28-0; Feb., 10-0; Mar., 5-5; Nov., 
18 hag iene 14-0); total i in 1914, 61-5. In Jan., 1915, 15:5; Feb., 6: Tt: Nov., 22. °6; Dec., 15°73: total in 1915, 
¢ ! LYNN CREEK (N. VANCOUVER)—Elevation, 637 ft. 
155 ToTaL PRECIPITATION 
ere nile sited cas ul eiaueedocns 1°86) |) 2869/1053 | °5*30))} 7445 )/15-Shil- 78 i eee 
MPLOI4 kee 20°46 | 6-90 |10:37 | 4:95 | 2°88 | 4-96 | 0-00 | 1-66 |11-21 | 2-34 {11-32 | 3-16 80°21 
b BOLO teks ota! 5:66 | 4°70 | 6-47 | 6-25 | 5-91 | 2-11 | 2°37 | 0-00 | 3-29 |10-79 |14-37 |12-06 73°98 
; Snowfall in Jan., 1914, 15:0 in.; Feb., 5-0; Mar., 5-0; June, 2-0 (hail) ; Nov., 2-1; total in 1914, 29-1. 
Total snowfall in 1915, 9-6 in., all in Dec. 
/ Pa 
: : MALAKWA—Elevation, 1,215 ft. 
leg 156 ToTaL PRECIPITATION 
OAT Aetc age ob beac | 3.0.5 COM Bee corte | Reon ee eeen Cee ane 1+20' | 2-02 | 1°39 | 0°43 | 2°79 |) 1°77") 4°83° 1°15 2 
EOL ied sa ces 2°31 | O- $/| 1-06 | 2-12 | 3-51 | 4-40 | 3-99 |} 1-10 | 2-62 | 3-57 | 2-63 33°20 


Snowfall in Nov., 1914, 1-Oin.; Dec., 11°5. In Jan., 1915, 23-1; Feb.,9-1; Nov., 19-5; Dec., 37-5; total: 
in 1915, 89-2 in. 


ia MAMIT LAKE—Elevation, 3,300 ft. 


157 Toran PRECIPITATION 
or OCA EROS lee hoes: | Redes | Pattee | eine 1-46 0-40 Me ee, ‘ae ey 0°53 | Le2h ff O°37 | eis Beate cae 
7 oidse Peers 5 | 1°45 | 0°79 | 8°15 1-59 | 0°23 a9 0:65 } 1°05 | 1-21 16°10 


" Snowfall in Nov., 1914, 5-0 in.; B, Dec., 3:7. In Jan., 1915, 15-5; Feb., 6-5; Mar.,0°5; Nov., 10-5; Dec., 
7°5; total in 1915, 40-5 in. 


¥ MARY ISLAND—HElevation, 25 ft. 
158 ToTaL PRECIPITATION 
i a ee | aie e lstcseielars 3°05 | O-71 | 2°79 | 0-31 | 1-57 7-90 11-73 | 4-60 | shake dietoee 
it 4°82 | 5:37 | 3°57 | 3-44 | 2-70 | 0-34 | 0°96 | 0°43 be 9°39 | 4:94 {11-68 | 48°38 
MASSET—Elevation, 30 ft. 
ToraL PRECIPITATION 
>. 5 0,2 ot hein Sucso} CREIOUEROIGT Ieee men Mele eee 2-20 | 2:37 | 3°37 | 2-31 | 3°62 | 0°66 | 3-04 {]........ 
14-95 {13:90 | 2-86 |13-40 |15°75 | 5:40 | 4-30 | 0-30 /]......]...... S'S LTS itera terete 
CSS em OMO SMSO”, Miles | evens eins||iouste er cilieneueee ome 0:70 | 3°05 | 6:80 | 8°05 | 5°42 I. 2.2... 
3°40 | 2-00 | 2:10 | 2:80 | 7-70 | 3-15 | 5°25 | 3-25 | 0-80 | 5:00 | 6:28 | 4-60 46°33 
avon |eaerouiol40 4°45 13°65 [ols 3d) | 4:30" 2275" 260! |e on eee fay ys ws] atest anle I 
3°35 | 5:71 | 4°44 | 2-07 | 1-60 | 0:65 } 6-50 | 2-80 | 1:17 | 2:35 | 1°35 | 4-00 35:99 
8-20 | 3°50 | 2°15 | 8°80 |16-°35 | 6:40 | 0-35 | 2-65 | 2-75 {10°15 {11°65 | 9-51 82-46 
G25On 22 Shul O00 32.00) 2830) (Or S37 | Sedo. Wii Oye) tess are atc Aerencue: a oi lle te teerereilil emote emenenete 
1-70 | 2-15 | 4:82 | 2-05 | 6:53 | 0:00 | 0-65 | 8:35 |10°65 | 6:40 | 5-60 | 7°50 56:40 
8:05 | 0-80 | 2:05 | 3:25 | 0-90 | 3-16 | 0-65 | 3:60 } 4:85 | 3:70 | 6-72 | 1-60 39°33 
0-40 | 3°05 | 3-75 | 3-75 | 2-00 | 0-85 | 1-70 | 3-98 | 0-39 | 4-08 | 9-02 | 6-52 39:49 
5-82 | 3°40 | 3:57 | 4°56 | 3-16 | 2-59 | 2-46 | 0-94 |}. 5-06 | 6-50 | 2:35 | 3°59 44-00 
3°55 | 8-30 | 2:72 | 1-24 | 0-86 | 2-42 | 4-81 | 5:49 | 6°88 | 5:45 | 3°27 | 3°37 43°35 
UOTE AsOr |eveve see 5627 | 299 | 2047 bosiSG hl 2ebe 2567 lneios tO Ge late ieee eras A 
5:20 | 3:37 | 4°70 | 3°78 | 1-13 | 3°42 | 2-44 | 0-41 | 3-64 | 3°37 | 4-76 | 5-78 42-00 
5:17 | 2-89 | 0-20 | 1-63 | 1°83 | 1-92 | 0-30 | 1-96 | 3-91 | 6°48 | 4-59 | 5-22 36:10 
5:10 | 2-35 | 4-59 | 4°81 | 3°10 | 2-51 | 2°26 | 2-13 | 6:52 | 8-59 {12-06 | 9°36 63-38 
6:81 | 2-15 | 1-15 | 4-07 | 1-52 | 0-83 | 6:07 | 2-53 | 5:60 | 6°86 | 7°60 | 3°54 48-73 
7-41 | 4°69 | 5:06 | 6:39 | 1°18 | 2-80 | 2°26 | 3°75 | 5°28 114-48 | 9°16 |10°25 72°71 
5-97 | 3-82 | 3:12 | 4°93 | 4:26 | 2-36 | 2-99 | 2°78 | 4°16 | 6°34 | 6°32 | 6°00 53:05 


During 1898-1915 (3 years incomplete), average monthly snowfall was: Jan., 15:2 in.; Feb., 59° ; Mar., 4*1; 
-- 2:0; Oct., 0-1; Nov., 3°2; Dec., 7-4. Mean annual snowfall, 37-9 in.; maximum recorded, 53-0 in., Jan., 


q 


4 METCHOSIN—Elevation, 80 ft. 
ToTaL PRECIPITATION 


Mth:.......... (ae ens, Weak soe nate rer eee eee [0-01 | 0-42 1 5-651 6-781] 7°41 Il........ 
‘ Snowfall in Dec., 1915, 0°5 in. 


4 ‘g McCLURE LAKE (TELKWA)—Elevation, 1,670 ft. 
| ei 161 ToraL PRECIPITATION 


WSS ob nelle ao dnl Eom booing Bikorcinl isco yan lop oo. a5| nce.c ol ein sei Ga gene L199 (01 $169) |e 
ola... | 1-80 | 2°79 | 1-02 | 0-31 | 1-29 | 1-68 | 0-21 | 1:78 | 2°20 | 3°27 | 0°95 | 17:95 


0:65 | 1-12 | 3-10 2:38 | 2-23 | 2°46 | 0-82 | 1-33 | 3°51 | 1-10 | 1-00 23-70 


a Snowfall in Nov., 1913, 8°7in.; Dec., 9-0. In Jan., 1914, 18°0; Feb., 26-5; Mar., 10°2; April, 1-0; Nov. 


mo 7 ; Dec., 9:5; total i in 1914, 70: "9 in. In Jan., 1915, 6-5; Feb., 11-2; Mar., 3°0; Oct.,-11-5; Nov., 11°0; 
Dec., 10° 0; total in 1915, 53° 2 in. 


\~ = 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Se Re eee ee ee ———————— 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | ‘Dec: | “Annual 
a 
McCOY LAKE (ALBERNI) 
162 Tora PRECIPITATION 


“74 | 9:97 


wo 


+56 [: 99 


23°60 ||..... 
16-91 iis 


sere 


NIEEORAC ton Bo bloc lomcota corral lace oa 
TSO Tamenetarsterstaners iss | 7°63 | 7°39 
4+38 |16-74 


Snowfallin Nov., 1896, 18:5in. In Jan., 1897, 9-0; Feb., 3-0; Mar., 7:9 ; Nov., 11:5; Dec., 1:0; 
1897, 32:4in. In Jan., 1898, 4-0; Feb., 17- 0 in. 


eo | 66"| 9585'] 85 


BSc vl epwlere des |) Om pL OSE) fleieie essere wiwaeselthe wiles ec eiiperer sre ae 


total in 


MIDWAY—HElevation, 1,914 ft. 


Torau PRECIPITATION 


Rites Se ee Sh Pe eee ee i a Se ee ee ee ee ee 
Sheer en Apdo loose Momon clogcs collaeaaaclioncand 0:05 | 2:35 [ 0°33 | 0°68 | 0°34 ||.-..-..6 
S 0:34 | 0-11 | 1-18 | 3-06 | 0-62 | 0-00 | 0-32 | 1-05 | 0-42 | 1-00 1-60 
0-70 | 0-60 | 1:04 | 0-73 | 1°55 | 1°83 | 0-70 | 0-79 | 0-70 | 1-33 | 0°80 
0:58 | 2-88 | 2°10 | 3-77 | 1-40 | 0-92 | 0-64 | 0-58 | 0-40 | 1-25 | 1:25 
1-12 | 0:36 | 0-54 | 1-65 | 1-51 | 1:34 | 3-34 | 1-41 | 1-07 | 2-20 | 1°33 
0:28 | 0-51 | 0-82 | 1-96 | 0-81 | 0:46 | 1-09 | 1-52 | 1-82 | 1°86 | 1°48 
0-37 | 0-73 | 0-60 | 2-71 | 1:95 | 0-15 | 0-41 | 1-44 | 0-00 | 0°55 | 0-30 
1-48 | 0-62 | 0-55 | 1-82 | 0-63 | 1°19 | 0-00 | 0-66 | 0-00 | 0-46 | 1-83 
Donley  OaW dss Pie a oA ean seollrome coop ood ecccdallaonouallonoondliscsc oolfadosos 
COBEN MO SUION tos o aeialinn.a coolio a4|lotcOaale oodoallnoGo sale sheie/o 6){ eisyeevslailie olete. ein] | cue 


0:61 | 0:73 | 0-98 | 2-24 | 1-21 | 0-84 | 0-82 ] 1-22 } 0-59 | 1-17 | 1-18 


poathssendensssansnanannnnansnsnnenatansns Sansa San a eat ESS a ; 
During 1895-1904 (1896-1902 complete), average monthly snowfall was: Jan., 7: 6in.; Feb., 4°9; Mar., 1: 8; 5 
Noy., 6:0; Dec., 9°9. Mean annual snowfall, 30:2 in.; maximum recorded, 23+8 in., Jan., 1899. 


MILL BAY (NASS)—Elevation, 30 ft. 


164 ToTaLt PRECIPITATION 
RSS ey nes eget aa 1 Wiest re eal Bites er amen| (eve Well Wav AMi eT 8 cre Pexticrottol Ieeois crcl iin oi oh 9°99 {18-40 |10-20 {14°04 |f....... 3 
O14 yesmicene | 3:66 | 6:55 | 6:13 | 4-67 | 3:67 | 1-40 |10-24 | 4-20 | 8-88 | 5-89 (10°36 | 3-14 | 68°79 
OLD er taeeae 6-53 | 4-96 | 2-03 | 7-56 | 2°15 | 3-26 | 2-52 | 2-59 | 6-16 {16-98 | 9°48 | 9-70 73-387. 


Snowfall i in Noy., 1913, 28-2 in., Dec., 14-7. In Jan., 1914, 17-5; Feb., 15-5; Mar., 3-5; Nov., 7:5; Dee,, 
21-5; total in 1914, 65:5. In Jan., 1915, 15-0; Feb., 40- ‘5; Nov., 16:0; Dec., 36:0; total in 1915, 107°5 in. 


MONTE CREEK (DUCKS)—Elevation, 1,156 ft. 


165 ToraL PRECIPITATION 
TO OB ets cpic coene | | ita ae ee ae | ee (eee QiSLy lie etek 0-42 | 2-47 | 0-39 ; 0:34 | 0-36 | 0°58 
VOD aorrsceri et ts 0:61 | 0-76 | 0-21 | 0-10 | 0-28 | 1-08 | 2-34 | 0-38 | 1:24 | 0-75 | 0-65 | 0-16 
LOU pes. croaee 0:17 | 0-42 | 0-25 | 0-70 | 0-63 | 2:07 | 0-42 | 1-71 | 0-28 | 1-78 | 0-74 | 1-70 
LOT Rie eoccnancte 0-437) Ora eO285 Orson" O-1 oils a. 0-52 | 1-06 | 1-29 | 0-03 | 1-94 | 1-84 
LO vrais et cchetecetese 1-45 | 0-15 | 0-00 | 1°44 | 0-27 | 0-74 | 1-97 | 1°30 | 1-11 | 0-85 | 1-11 | 0-55 
LOLS eae eres 1-23 | 0-60 | 0-02 | 0-17 | 0-68 | 2-85 | 2-23 | 1-06 | 0-18 | 1-42 | 0-81 | 0-02 
LOLA es crete @ 0:84 | 2-08 ap 0:15 | 0-60 | 1:09 | 0-98 | 0°38 | 1°20 | 0-76 | 1-00 | 0°78 
BASS IGG ao ecteack Le7 Du |e ears 1-32 | 0-28 | 1-64 | 3-54 | 0-79 | 0°98 | 0-41 | 0:38 } 0-17 | 0°88 |I..... 
Meanszcsinee oe 0-93 | 0-69 | 0-30 | 0:46 | 0-88 | 1-90 | 1-21 | 1°17 | 0-76 | 0-79 | 0-85 | 0°81 


During 1908-15 (1909-14 complete), average monthly snowfall was : Jan., 7. *9in.; Feb., 6-1; Mar., 0°3 ; Ape , 
0-1; Nov., 3:2; Dec., 7-3. Mean annual snowfall, 24-9 in.; maximum recorded, 17*5 in., Bel as 1911. 


MOHA (NORTH FORK BRIDGE RIVER) 
166 ToTaL PRECIPITATION 


Paes Ieee reed Pra tae WAM [eect les ores Facet og Perrin eras con Ione aac: 0-67 | 2-95 1-4]... yen 
8:80] 1550'] 018 | 0-3i'| i0%' [iis +14 6:48'| §37'| 0°19 | a-2t |: 20 | 4°30 
0- 81 | 0-49 | 0°27 | 0-23 | 1-60 | 1-36 28 | 0:67 | 0:28 | 1-55 {| 1°08 28 | 11: :90_ 
Snowfall in Nov., 1913, 14-Oin.; Dec., 0°2. In Jan., 1914, 8-0; Feb., 12-0; Nov., 7-0; Dec., 3:0; total i Oo 
1914, 30-0. In Jan., 1915, 6:5; Feb., 0°-2; Nov., 8°2; Dec., 17-0; total in 1915, 31-9 in. i 


NAKUSP—Elevation, 1,413 ft. 


167 ToraL PRECIPITATION 
I ete iog | ected eee ae 0-36 | 0°95 | 1:52 | 2:39 ) 2-95 | 4-81 | 1+14 | 2°31 | 2°75 | 3°12 }|...25 
ON Sater, awe 8 4-81 | 1°86 | 2-O1 | 0-55 | 1°68 | 2-53 | 1-55 | 2°35 | 2-89 | 1°97 | 3°36 | 1°18 
1Os4 5 Ft wee dete 5-24 | 1-54 | 0:96 | 3-07 | 1:65 | 2-43 | 1-57 | 0-93 | 2-90 |] 1:98 | 3-31 | 1°58 
HOLS werd. cee ate 2-00 } 1-62 | 1-02 | 3-85 | 4-57 | 3-70 | 3-11 | 0°63 | 1°05 | 2-84 | 2-01 | 3°53 
Wleanss¢ 5 stecessis 4-02 | 1-67 | 1:09 | 2-10 | 2°35 | 2-76 | 2-29 | 2-18 | 2-00 | 2-27 | 2-86 | 2-35 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 33-2 in.; Feb., 10-4; Mar., 5:0; 
Oct., 03; Nov., 10°3; Dec., 20°7. Mean annual snowfall, 79-9 in.; maximum recorded, 47° 3 i in., Jan., 1913. 


) 


METEOROLOGICAL DATASPRECIPLMA TION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year I Jan. | Feb. 


Mar. April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 


NANAIMO—Elevation, 125 ft. 
Toran PrREcIPITATION 


549 


| Annual 


1-38 | 2-28 | 3-42 | 3-67 | 0-44 ) 2-02 | 0-86) 3°83 1°44 | 7-48 | 4-24 32°73 
Bppeniy 3:00) ) 18954 (S211 A206 Ostomy ia ett ae die ee lice Ale ma Wane oiseiaye 
pe kapetena | erates irae | ol arsierege fievare yell! susceuae loco eee 0°55 | 0-00 | 1-30 | 0-36 | 3-37 {12-24 POKEYO OGkO 
6-82 | 1-46 | 1-30 | 1-96 | 1-39 | 0-00 | 0-53 | 0-79 2°85 | 8-41 | 9-48 49-35 
2-96 | 4°39 | 1-15 | 0-76 | 2-11 | 1-72 | 0-68 | 2-20 2°39 | 7-57 |12-94 42-90 
7:34 | 1-78 | 1-97 | 2-12 | 2-74 | 0-30 | 0-00 | 1-70 2-50 | 6-45 | 4-34 34°36 
4-68 | 2-61 | 1-72 | 2-03 | 0-91 | 0-73 | 1-77 | 1-17 | 5-91 16-33 | 6-86 52+ 25 
4°23 | 7-07 | 1-66 | 3-73 | 3-12 | 0-80 | 0-64 | 1-03 | 4-39 7+15- 11-41 52-89 
4-67 | 1-83 | 2-36 | 1-81 | 2-54.| 1-02 | 0-20 | 1-65 2-49 | 8-32 | 4-79 40-14 
11-08 | 3-74 | 1-24 | 2-15 | 1-30 | 0-80 | 0-75 | 1-26 2-10 | 7:82 | 8-83 46:41 
2-64 | 3-41 | 1-56 | 0-81 | 2-63 | 0-45 | 0-61 | 3-34 | 3-21 9°52 | 3°43 36°73 
10-61 | 6-38 | 1-68 | 0-91 | 0-94 | 0-96 | 1-39 | 0-40 2-31 {11-18 |10-66 56-20 
5-70 | 5-66 | 0-84 | 1-46 | 2-36 | 1-48 | 1-74 | 5-38 | 3-34 3°36 | 5°47 45-46 
4-52 | 2-93 | 0-50 | 3-12 | 2-67 | 0-23 | 0-14 | 4-63 | 5-05 8-64 | 7-24 45°94 
4-92 | 2-87 | 2-60 | 1-34 | 2-12 | 0-72 | 0-58 | 2-95 | 0-89 6°57 | 8-18 38+ 26 
6-05 | 3-37 | 1-98 | 2-53.| 1-00 | 0-63 | 0-70 | 0-51 | 3-17 11-25 | 6-02 47-04 
5°65 | 1:90 | 0-35 | 1-97 | 0-65 | 0-93 | 0-74 | 1-02 | 2-96 11-90 | 4:07 39-62 
2°45 | 1-04 | 1-05 | 0-83 | 2-56 | 0-24 | 0-85 | 1-25 | 3-95 8°45 | 6:74 35°65 
169°} 0:64 | L212) | 3-08 | 0-931 0204 \.e. 47.0, Uae ova) ess Sal |e se 
ome eoMas Weeden tate niall)’ ae lt. nite 70. .Nai| hc) such opalva |kevaite,co reso herareee ron | eenieeetet | eRe Z2°HOF MS 2705 |e52 80m |ee eee 
Lloro Palo Kia fies eal Rey ar Ko 2-11 | 1-31 | 0-51 | 2-18 | 3-34 | 7-90 | 2-97 |I_. 07? . 
2-59 | 2-54 | 2-60 | 0-16 | 1°70 | 0-10 | 0-33 | 4-03 | 6-13 | 7-62 2°16 40-85 
3°27 | 2:98 | 2-18 | 2-84 | 0-44 | 0-81 | 0-15 | 0-38 | 5-61 | 5-87 8:47 36°85 
4-84 | 3-10 | 1-74 | 2-02 | 1-79 | 0-74 | 0-66 | 2-05 | 3-12 8-16 | 6:76 41°32 


During 1892-1915 (19 years complete), average monthly snowfall was: 


Noy., 3-1; Dec., 


NANAIMO*—Elevation, near sea-level 


TovraL PRECIPITATION 


Jan., 12*7 in.; Feb., 6-3; Mar., 2-2; 
2-2. Mean annual snowfall, 26:5 in.; maximum recorded, 48-6 in., Feb., 1893. 


’ 


DU Ae nee | Se 1-19 { 2-40 | 1-62 | 2-68 | 0-32 | 0-23 | 1-73 [| 2-51 7°08" (4 70" | (eae 
2 ee 5-90 | 8-96 | 3-57 | 1-34 | 1-89 | 1-14 | 1-12 0-89 | 1-00 | 2-02 | 7-02 | 8-36 43-21 
ee 4:43 | 2-16 | 2-75 | 1-79 | 0-70 | 2:63 | 0-96 | 0-79 3°58 | 3-68 | 9-78 | 3-36 36-61 
ES eee 7°43 | 8°59 | 6-64 | 1-83 | 0-93 | 0-98 | 1-16 1:33 | 0-47 | 2-22 |/10-37 | 9-39 51°34 
LOS) sera eee 5:57 | 5:22 | 6-09 | 1-02 | 1-53 | 2-06 | 1-92 | 1-60 5:58 | 3-63 | 3-81 | 4-78 42°81 
MOOR hw Moe sys 5:44 | 4-62 | 3:00 | 0-74 | 3-12 | 2-32 | 0-28 | 0-14 5:03 | 5:29 | 8-61 | 5-94 44-53 
NS ee 3°45 | 5-68 | 1-91 | 2-94 | 1-54 | 1-68 | 0-65 | 0-53 | 2-74 | 0-74 | 6-74 7°02 35: 62 
_ I ae 9-40 | 6-70 | 3-07 | 2-02 | 2-36 | 0-54 | 0-64 | 0-66 | 0-10 | 3-34 |11-39 | 6-02 46°24 
"UG eee Bar rorbes! E94.) 0816) foo. nl. serial temeeicl ae ome meen eens a ene err ae 
Means......... 6:44 | 6:08 | 3-35 |-1-58 | 1-71 | 1-75 | 0-88 | 0-77 | 2-53 | 2-93 | 8-10 6:20 42-32 
During 1901-09 (1901 and 1909 incomplete), average monthly snowfall was: Jan., 8-7 in.; Feb., 6-1; Mar., 
1-8; Nov., 2:4; Dec., 1-5. Mean annual snowfall, 20-5 in.; maximum recorded, 25-7 in., Feb., 1904. 
NANOOSE BAY—Elevation, 130 ft. 
\ 170 TotTaL PRECIPITATION 
ee een) MEO Pe alr. cea) ose 2660| M560 see 2°84 1-230 2240 C707 1) 4058) eens 
NS ee, 52 che xia s 2°18 | 1°27 | 1-32 | 1-96 | 1°13 | 2-56 | 1-34 | 1-16 | 2-85 3°70 | 7-78 | 2-20 29°45 
Oe 9-17 | 2:26 | 2-60 | 2-60 | 0-14 | 3-15 | 0-16 | 0-25 | 4-61 6-12 | 7-36 | 1-44 39> 86 
BS oc es, oe ek aris 2°91 | 3°89 | 1-66 | 1-32 | 2°37 | 0:78 | 0-55 | 0-25 | 0:47 | 4-85 | 5-49 | 4-06 28-60 
)Means......... 4:75 | 2-47 | 1:86 | 1:96 | 1-58 | 2-01 | 0-68 | 1-12 | 2-29 | 4-29 | 6-95 | 3-07 || 33-03 
During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 6-6in.; Feb., 1:1; Mar., 1:9; Nov., 


5°2; ‘Dec., 0:7. Mean annual snowfall, 15:5 in.; maximum recorded, 


Ls 172 
| 


Snowfallin Feb., 1914, 3-2in.; Dec., 5-0. 


15-7 in., Nov., 1914. 
NARAMATA—HElevation, 1,150 ft. 


ie 171 ToraL PRECIPITATION 

‘i913 296-2 8) CROEIGL yO Oat GE eee OM TS AL 38 P2276 91 0-isa0 NO b 20 Ov 54 awl) Ol O40 renin | ene 
ee | eee 0-32 | 0-33 | 0-39 | 1-07 | 1-22 | 0-24 | 0-21 | 2°40 | 0:85 | 0-97 | < asereaeye 
MU oe ct ocee 0:64 | 0:71 | 1:19 | 0:42 | 2-75 | 0-71 | 208 | 0-18 | 0-74 | 1-01 | 0-49 


In Jan., 1915, 3-2; Dec., 0-7; total in 1915, 3-9 in. 


NASS HARBOUR—Elevation, 20 ft. 
Tora PRECIPITATION 


OD Sa coeo.aal | eee : ‘ 9 5-83 | 2-68 | 3°88 | 3-86 + 3e 3 if) 3°84 [2 eee. 
USS een 6-38 | 5:89 | 3-66 | 3-19 | 1-32 | 3-02 | 9-89 | 6-39 |15-26 | 8-62 113-18 89-00 
1902 2 drool aigog 8°45 | 1-70 | 4-64 | 2-69 | 1-98 | 2:55 | 2-66 |11-58 |10-07 | 6-39 | 7-99 |12-46 73°16 
BEOOS 3... ees 7-51 | 3-00 | 1-82 | 3-52 | 2-05 | 1-61 | 4-07 | 4-26 | 7-59 |22-27 | 6-09 | 9-64 73°43 
BE rote Sis snleais 10-01 | 0-93 | 2°58 | 4-41 | 5-29 | 4-35 | 3-20 | 1-24 |15-00 |10-62 |12-29 | 9-82 79°74 

Be Drs oi otsois tae 0-70 | 4:88 | 2-49 | 4-45 | 4-30 | 1-36 | 4-49 | 7-24 |10-23 | 7-69 |12-51 }11-99 72°33 
la Bastersvarette || LO s40! "|, Rates 2° 6° . 4- 2°86 ee Paice 8930 4 '9*257| 6°39 Wes eee 

ouAook eee Ais 1 “6 < : 


550 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year || Jan. | Feb. | Mar. | Apri | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. |] Annual 
NASS HARBOUR—Continued 

1008) geha i) 6-02 | 2-40) 8-34 jil-41 | 4°00 | 1-80 | 3-00 | 2°22 j4-88 [18-05 | 7-33] 5-91 || 97-31 
Tog Niscea ls 7.30 | 3-19 | 5-36 | 5-51 | 3-89 | 2-39 | 5-38 | 8-13 [14-67 [11-49 | 4-50 | 3-30 |] 75-11 
LOig Meet oe 7:69 | 8-78 | 9-76 | 7-83 | 1-25 | 3-51 | 2-50 | 3-60 | 8-11 |13-67 | 6-23 |17-32 || 90-25 
UVTIRR SDL CS 13,65 \2.85)|\dee es 4-67 | 2-71 | 3-12 | 3-58 | 3-43 | 3-61 |......|...... 8-41 ||... 7 
TOLD ets aN 3-58 | 5-40 | i-07'| 1-30 | 5-46 | 5-89 | 1-32 | 0-33 | 7-70 ii-70 |i2-58 [11-75 ||” 68-08" 
joiate gee 6.95 | 3-58 | 8-62 | 5-77 | 2-16 | 2-65 | 5-90 | 4-47 |11-67 [17-08 | 8-86 13-09 || 90-89 
AOI Geta 5-18 | 6:46 | 5-59 | 5-36 | 3-53 | 1-09 | 9-79 | 3-03 | 8-84 | 5-86 |10-25 | 2-18 || 67-16 
1016 Pb es 9:33 | 3-95 | 2-70 | 7-21 | 2-27 | 2-57 | 2-04 | 2-45 | 5-84 |14-09 | 9-18 | 8-47 || 70-10 
Means.......-. s-22 | 4-85 | 4-58 | 5-23 | 3-22 | 2-90 | 3-66 | 5-24 | 9-60 |12-72 | 9-51 | 8-96 ||_78-69 


During 1901-15 (1906 and 1911 incomplete), average monthly snowfall was: Jan., 44°5in.; Feb., 17-1; Mar., — 
on e pal 2- ee per 7-0; Dec., 22-4. Mean annual snowfall, 106-1 in.; maximum recorded, 89-0 in., Dec., 
2, and Jan., 1911. 


NEEDLES (FAUQUIER)—Hlevation, 1,430 ft. 


173 ToraL PRECIPITATION 

Tre) SP | PRUE ERs ad Ue CE 35455 Tee, shIG ae (cate IGA 0-18 ||... aue 
1O10 EA Re 1540-1 S°O4 ol 5 epee a eae |e cae 0-10 | 1-40 | 1-65 | 4-21 | 4-15 | 2-40 |I........ 
FOUL Verde 2-90 | 1-95 | 0:60 | 1-85 | 3-40 | 2-70 | 0-90 | 1-40 | 1-30 | 0-10 | 3-60 | 2-90 || 23-60 
TOLOME lecinrss 300 1] O70] = 20" OF 70 decry eo blest tamets anil ahead fea haces [ola pest catenin 
AO USRI Skea Me 0-27 | 0-77 | 1-09 | 2-34 |'3-65 | 1-40 | 2-60 | 2-16 | 2-14 | 1-80 | 0-40 |]..... s 
191dea ee ee 3°95 | 1-50 | 0-94 | 2-39 | 1-31 | 1-53 | 0-40 | 0-46 | 3-63 | 2-36 | 2-49 | 1-00 |].......- 
1915 ea eye 1-25 | 1-50 | 0-88 | 3-09 | 4-13 | 2-79 | 2-91 | 0-48 | 0-94 | 2-15 |......].....-||...00008 
Means.........|! 2°50 | 1-49 | 0-68 | 1-82 | 2-80 | 2-67 | 1-52 | 1-27 | 1-94 | 2-19 | 3-01 | 1-37 || 23-26 


During 1909-15 (1911 complete), average monthly snowfall was: Jan., 20:5in.; Feb., 13-3; Mar.,1°9; Nov., 
6°5; Dec., 10°9. Total snowfall in 1911, 91:5 in.; maximum recorded, 30:4 in., Feb., 1910. q 


NELSON—Elevation, 1,760 ft. 


‘174 ToTaL PRECIPITATION 

nat) Pe eee mia Bec irmes ieee cach lero ite eee ee io aid io reper oni Mec allt coke 1°95 | 1°96. | 2-23 | 2°85 jl... ae 
S99 5 ceed teaneiote 2°47 | 1-66 | 0-66 | 1-43 62 03) | 2240) 13363] U8 e229 SS ler te leeeetee 

LOOOS Su cAt hota Le UG il ceorcustarn' [ieee tie tin beens 2-36 | 3-03 | 1-44 | 2:31 | 1°47 | 4-11 | 3°18 | 5:64 |J...... 
TOOL ee ere aa ete 5:24 | 1 45 L216} L260 De OM ate Seen os teled ose vevene ce iboteuedsueve || ia etevehobetti ate cetaserellfeneieus coal renee 
LODE reece taroks 3°46 | 7°03 | 5°79 | 1-23 | 0°55 | 2-67 | 1°29 | 0-90 | 0°48 | 1:53 | 2-93 | 2-45 30-31 
DOOD iste sf ale ae ae 2-13 | 1-83 | 1°88 | 1-16 | 4-00 | 4°55 | 1-92 | 0°63 | 2-27 | 3°59 | 2-75 | 2-30 29-01 
19OG ies Ooeietct ie 3:88 | 2°60 | 1-02 |} 1-10 | 1°88 | 2-76 | 0°25 | 0-56 | 1°25 | 2:42 | 4-36 | 3-57 25:65 
LOOT Ste Mieke eine 3°65) | 2°35 | Le12 | 2-24 ) 2:62 feo. 1°94 | 7-51 | 1-39 | 1-20 | 3°36.| 3-45 ||......08 
LOO Monica te ae 3:39 | 3°94 | 2-47 | 2-11 | 2-41 | 1-90 | 1°45 | 0-79 | 0-98 | 2-32 | 1-80 | 0:53 24-09 
LOO OE ive Pantene OSC Nereens 1°07 | 0-29 | 0-99 | 2:25 | 4-57 | 0-67 | 2°43 | 2°35 | 7-65 | 1-75 |j....... 
LOLORN «chee 1-30 | 1-75 | 1-18 | 1-67 | 1-61 | 2-22 |} 0-10 | 0°26 | 1-35 | 1-87 | 1-46 | 1-48 16-25 
OUD ie.) Ae ae 2:90 | 1-20 | 1-25 | 0-76 | 2-11 | 2:63 | 0-62 | 1-03 | 8°33 | 0-82 | 5-15 | 2-45 24-25 © 
1 OID ores cee 3°58 | 1°74 | 0-58 | 1-38 | 2°31 | 2-26 | 5-60 | 2-57 | 1°19 | 2°80 | 3°25 | 3°15 30°41 
NOUS Reece aievareus 4-60 | 0-90 | 1-42 | 1-16 | 2-10 | 3-42 | 2-44 | 2-35 | 3-17 | 2-05 | 3-95 | 0-80 28-36 
LOMAS page areiee 6-10 | 1-00 | 1-58 | 3:07 |. 1-95 | 2-56 | 1-05 | 0-24 | 3:44 | 1-85 | 4-03 | 0-70 27:57 
US BHO Sige a aoioe 1-10 | 0-80 | 0-85 | 2-59 | 3-72 | 2-09 | 3-87 | 0-60 | 1-12 | 2-18 | 3-16 | 3-57 25-65 
Meansitestetants..- 3:39 | 2-17 | 1-57 | 1:56 | 2-26 | 2-72 | 2-07 | 1-72 | 1°84 | 2-26 | 3-52 | 2-48 27-56 


During 1898-1915 (11 years complete), average monthly snowfall was: Jan., 24*°7in.; Feb., 16-7; Mar., 6-8; 


Seam (ir Oct., 0:2; Nov., 10°6; Dec., 17:1. Mean annual snowfall, 77-3 in.; maximum recorded, 69-3 in., 
eb., fs ; 


NEW DENVER—Elevation, 1,800 ft. 


175 TovraL PRECIPITATION 
1914. iron aoe | Meal paeaeerh ae 1-09 | 3-53 | 1-74 | 2:74 | 0-76 | 0-69 | 4:16 | 2-59 | 4-19 | 1-10 | eee ‘ 
POLO Aone 2:00 | 1-96 | 0-72 | 2-77 | 3-90 | 3-74 | 3°36 | 1-14 | 1-52 | 2-78 | 2-44 | 2-95 29-28 


¢ Snowfall in Nov., 1914, 3-0 in.; Dec., 11-0. In Jan., 1915, 18-7; Feb., 6°7; Nov., 10°2; Dec., 19°7 ; total 
in 1915, 50°3 in. q 


NEWGATE (GATEWAY—DOMINION STATION)—Elevation, 2,400 ft. 


176 TorTraL PRECIPITATION 
pam oe Si ae Rs a SE i nia ee Se ee ee ee 
1014 Shee ee 1 Sophos | en | oun 0-46 | 0:93 | 1-49 | 1-00 0.68 | Lod 2°07 1} 1-19 | 0-40 | eee . 
OLS eter eee ie 0-40 | 0-83 | 0-36 | 1°81 | 2-13 | 2°15 | 3-18 | 0-68 | 1-94 | 0-46 | 1°64 | 1-50 17:08 


Snowfall in Nov., 1914, 6-Oin.; Dec., 4-0. In Jan., 1915, 4:0; Feb., 7-0; Nov., 14:0; Dec., 15-0; totalin 
1915, 40-0 in. 4 


NEWGATE (GATEWAY), YAKITE RANCH (PROVINCIAL STATION)—Elevation, 2,400 ft. 


177 ToraL PRECIPITATION 
LAG etre etn | erates tren Moot [ectorees) abn im bao buaomrintaltabtneel Earaos 0-36 | 1°50 | 0-80 jj....- : 
VOILA Soe ee 3:70 | 0-52 | 1°54 | 1-32 | 0-78 | 0-97 | 0-64 | 1-30 | 0-99 | 1-99 | 2-26 | 0-65 17°66 © 
OU Gp cenit 0-91 | 1-62 | 0-96 | 1-65 | 2-16 | 3-88 } 2-01 | 0-14 | 1-88 | 0-46 | 1-64 | 1-50 18-81 d 


During 1913-15 (1913 incomplete), average monthly snowfall was: Jan., 14:6 in.; Feb., 2:4; Mar., 3°5 
May, 2:3; Nov., 9°6; Dec., 9*8. Mean annual snowfall, 42-2 in.; maximum recorded, 20-0 in., Jan., 1914. } 


) 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year_ | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
NEW HAZELTON—Hleyation, 1,030 ft. 
' 178 Torat PREcIPITATION 
Bares | iar |'G-a5| ior’ aor a os Paes Woe Lee | ete elma 


Snowfallin Nov., 1914, 21-9in.; Dec., 11-7. In Jan., 1915, 5-3; Feb., 11:4; Mar., 1-0; Nov., 2°5; Dec., 
6°8 ; totalin 1915, 27-Oin. : 
NEW WESTMINSTER—Elevation, 330 ft. 


179 TovTaL PRECIPITATION 

liste eee ee 13°95 | 9-62 | 6-09 | 3:46 | 3-7U | 2-31 | 0-93 | 2-24 | 0°37 | 2-51 11-61 | 7°63 64-42 
Ons tae «ane 4-52 | 4-05 | 1-22 | 2-46 | 7-13 | 4-81 | 0:02 | 2:20 | 3-70 | 0-72 | 7-65 | 7-04 45°52 
BS Ol is selene ac 4-14 | 9-11 | 8:02 | 4-95 } 2-89 | 2-35 | 1-58 | 2-27 | 0-08 | 8-80 110-61 117-06 71-86 
ICV Ree 7-35 | 4°95 | 7-47 | 1-55 | 1-62 | 2°65 | 1-03 | 2-78 | 2-64 | 5-27 6:07 | 4:29 47-67 
Cs SA eee 4-82 | 6-72 | 6-79 | 1-33 | 2-17 | 0-65 | 1-24 | 0-53 | 6-15 | 4-65 | 9 96 } 5-81 50+ 82 
8: -22 |11-02 | 3-37 | 5:52 | 1-24 | 5-14 | 2-62 | 5-05 | 7-08 | 7:41 | 5°64 64-12 
5: 1-45 | 2-95 | 4-39 | 2-27 | 2-53 | 1411 | 2:04 | 8-44 | 4-23 | 7:39 43:69 
5: 6-33 | 3-15 | 3-54 | 5-26 | 2-20 | 2-48 | 2-02 | 4-95 | 2-49 |15-99 68-49 
5: 7-12 | 6-05 | 2-02 | 2-33 | 4-08 | 1-93 | 2-09 | 6-16 | 6-36 11-23 62-59 
9: 6-44 | 3°15 | 3-54 | 2-30 | 1-75 | 2-12 | 1-97-] 8-24 | 5-33 |11-74 63°15 
8: 1-63 | 2-11 | 3-05 | 3-28 | 0-77 | 7-O1 | 2-34 | 5-53 |16-71 | 6:62 60°77 
10: 2-48 | 0-87 | 3-91 | 0-47 | 0:48 | 0-02 | 5-93 | 8-77 | 3-56 | 3:61 49-90 
7: 4-61 | 3-28 | 2-35 | 1-54 | 2-40 |] 1-60 | 7°53 | 3-14 {11-56 | 5-83 56:19 
10°¢ 9-46 | 5:38 | 3-74 | 0-84 | 0-23 | 0-74 | 2-94 | 5-28 | 7-00 115-89 71-60 
9: 6:88 | 3-78 | 1-40 | 5-46 | 1-47 | 0-45 | 1-78 | 8-94 | 7-18 |10-79 63:45 
6° 4-98 | 2-69 } 3-06 | 1-93 | 0-04 | 3-13 | 3-69. | 4-83 | 5-74 | 7-12 47°81 

Dele aat Prove aecsillsapaaee SOON 204 QP Hse leeeme eae ie eOn eos 
Etats fol ltsieeciarure lees centals [cca ate 5°60 | 0-68 | 0°46 | 9°23 | 7-23 | 8-60 | 6-78 ||........ 
3°06 | 3-66 | 4-43 | 0°83 | 0-46 | 0-00 | 0-00 | 0-91 | 5-97 | 5-68 36°91 
1-71 | 4:54 | 2-12 | 3-05 | 0-00 | 1-04 } 1-30 | 4-21 | 8-08 | 0-34 46-18 
4-71 | 4-37 | 1-74 | 3-50 } 3-56 | 0-84 | 2-78 | 2-16 |10-81 |10-78 56-97 
2°97 | 2-51 | 3-15 | 5°10 | 0-62 | 0-21 | 3-81 | 4-45 | 9-67 | 4°63 54°81 
6:44 | 4-31 | 5-02 | 2-33 | 0-79 | 4-53 | 1-46 | 6-92 114-66 {11-28 72°71 
9-44 | 4-48 | 4-02 | 5-63 | 1-59 | 3-30 | 2-04 | 8-82 | 9-20 | 9-39 69°68 
3°71 | 5°07 | 3-79 | 5-52 | 1-41 | 0-20 | 2-76 | 4-33 |11-98 | 7-09 63°45 
6-33 | 3-21 | 3-66 | 1-95 | 2-29 | 1-08 | 3-84 | 3-85 ]10°75 | 9-31 63+ 24 
4°31 | 3°75 | 3°26 | 2-90 | 2-31 | 1-38 | 9-10 | 5-39 |12:42 | 4-98 58°57 
6-41 | 3-51 | 1-83 | 1-85 | 1-57 | 1-27 | 2-59 | 3-63 | 8-26 |10°60 59 -09 
7-08 | 1:36 | 2-44 | 3-16 | 0-93 | 1-61 |10-36 | 5-78 | 4°52 | 5-51 53°37 
. 2:74 | 1-12 | 3-40 | 3:38 | 0:39 | 0-83 | 9-56 | 8-64 | 7-19 | 6°95 59+ 23 
. 2°62 | 4:04 | 0-86 | 2-09 | 1-21 | 3-25 | 4-37 | 1-70 {12-49 | 8-20 55:30 
UES eee 6-81 | 5°72 | 7-49 | 2:38 | 4-05 | 1:15 | 1-93 | 1-02 | 1°33 | 6-23 |11-35 | 8-21 57° 67 
MOO es occ ties 5°95 | 7°88 | 4-69 | 1-33 | 3-92 | 1-56 | 2:49 | 2-56 | 1°93 | 6°46 |14-61 | 5°68 59-06 
LOMO sc. cee sles 10°81 } 4°55 | 3°79 | 3°88 | 3:01 | 2-25 ag 0-72 | 2-51 | 9°22 |10-95 | 8-98 60° 64 
Let o> axes 5°45 | 3:21 | 3:31 | 2°35 | 5-33 | 2-18 | 0-66 | 1-22 | 4-21 | 1-90 |11-57 | 9-28 50: 67 
YUP ae 8:40 | 6:00 | 0°65 | 4:27 | 2-27 |.2-81 | 1-85 | 6°33 | 2-14 | 6-00 | 8-32 | 8-50 57°53 
» Ee 8°84 | 5°39 | 6-28 | 3-12 | 5-03 | 4:84 | 1°63 | 0-76 | 3-09 | 6-34 | 9-56 | 4°17 59°10 
ELA te Meneses. cis 9°95 | 4°78 | 3°27 | 3:95 | 1-04 | 4°11 | 0-56 | 0-68 | 5°57 | 5°62 |10-95 | 2-44 52-92 
. OG SR eniea 6:98 | 4-04 | 4°22 | 3-47 | 3-12 | 0-61 | 0-92 | 0°16 | 1°46 |10°29 | 6-09 |10-90 52:26 
iMeans......... 7-81 | 6°53 | 5-07 | 3-28 | 3-28 | 2-80 | 1-44 | 1-75 | 3-57 | 5-61 | 8-86 | 8-03 58°03 


During 1911-15, average monthly snowfall was: Jan., 24-9 in.; Feb., 3-5; Mar., 2°0; Nov.,4°2; Dec., 5°4. 


‘Mean annual snowfall, 40°0 in.; maximum, 74:6 in., Jan., 1913 
Snowfall at this station has not always been measured separately. 


NICOLA-CLAPPERTON CREEK WATERSHED (MILL CREEK)—Elevation, 3,100 ft. 


180 ToTaL PRECIPITATION 
ne S. La aT PY Se ees Cees Pe 1-76 | 1-35 | 1-26 ; 1-72 | 0-60 ||........ 
Ba oes 2°71 | 0-60 | 0-85 | 0-53 | 1-46 | 0-67 | 0-45 | 0-17 | 2°15 | 1°48 | 2°26 | 0°94 | 13-97 
Sn 1-60 | 0-35 | 0:51 | 1-12 | 4°42 | 2-67 | 1-28 | 0-65 | 1-22 | 1-16 | 1-02 | 1-48 17-48 
| Snowfall in Dec., 1913, 6-0 in. In Jan., 1914, 22-0; Feb., 5:5; Mar., fe April, 0-5 ; Nov., 10:0; Dec., 


9-4; totalin 1914, 55-9. In Jan., 1915, 16-0; Feb., 3-5; Mar., 3-0; April, 3-0 ; Nov., 7°53; Dec., 12-0; total 
en 1915, 45-0 in. * 


NICOLA LAKE—Hlevation, 2,120 ft. 
ToraL PRECIPITATION 


0-56 | 0°65 | 1-87 | 1-49 }) 0-53 | 1-42 | 0-30 | 0-39 | 0-31 | 0-73 } 0-98 9°75 
2°44 | 2°53 | 0-77 | 1-11 | 2°40 | 3°19 | 1-09 | 0-23 | 0-54 | 0-77 | 1-36 17-42 
0-53 | 0°85 | 0-24 | 0-29 | 0:09 | 0:47 | 0-74 | 0-69 | 0-21 | 0-26 | 2-33 9-01 
1-60 | 0-24 | 0-32) 1-10 | 1-07 | 0°53 | 1°55 | 1-68 | 1-87 | 0-81 | 0-52 13+ 26 
0:63 | 0-17 | 0-26 | 0-60 | 1-97 | 0-86 | 1-12 | 0-70 | 1:27 | 1-05 | 0-57 9-87 
0-83 | 0-41 | 0-31 | 1°18 | 0°65 | 0-12 | 0-35 | 0-39 | 0-86 | 1-18 | 0-86 8°55 
0°56 | O-11 | 0-77 | 0-28 | 1-30 | 1°85 | 0-94 | 1-75 | 0-64 | 0-10 | 0-77 9-98 
0-76 | 0-10 | 0-20 | 2-21 | 1-47 | 1-57 | 0-83 | 1-31 | 0-23 | 0-80 | 0-55 12-51 
0-61 | 0°37 | 0-57 | 0-49 | 0-52 | 0-32 | 0-67 | 0-24 | 0-80 | 0-26 | 2-05 9-23 
0-40 | 0-38 | 1:38 | 0:55 | 1-97 | 0-69 | 0°47 | 0-70 | 0-64 } 1-29 | 1-47 10°77 
0-34 | 1-23 | 0-65 | 2-30 | 2°38 | 0°55 | 0-44 | 0-15 | 1-91 | 0-71 | 1-39 14°29 
0:49 | 0-88 | 0-28 | 1-83 | 0-22 | 0-63 | 0-31 | 0-82 | 1-52 | 0-57 | 1°55 9°96 
0-85 | 0:84 | 0-19 | 1°53 | 2-26 | 0-98 | 1-66 | 0-37 | 1°33 | 0-67 | 1-44 13-52 


552 | COMMISSION:-OF ‘CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


| Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


NICOLA LAKE—Continued 


SOU eerse tierce: 0-03 | 0-80 | 0-52 ; 0:51 | 0-51 | 2-86 | 0-50 | 1-23 | 0-72 |. 0-61 | 1-11 | 1-67 11-07% 
DRO Dina Jey ierlelas 0-40 | 0-10 | 0-64 | 1-15 | 0-62 | 1-09 | 0-64 | 0-37 | 0-44 | 1-65 | 2-10 | 1-60 10-80 
UES Gob Ge oo aul | todos laconic 0:95 | 1°34 | 1-46} 0-69 | 0°43 | 0-34 | 0:97 | 0°86 |... 20.1... el[eccceeme 
Oy SB opp acHbioc 1-13 | 0°35 | 0-10 | 0-09 | 1°05 | 1-84 | 0-30 | 0-11 | 0-76 | 1-18 | 0-92 | 0-25 8-08 
SOs Marae tects 1-16 | 0-24 | 0-40 | 0-28 | 2-84 | 0-27 | 0-87 | 0-40 | 1-16 | 0-19 | 0-18 | 1°33 9-32 
LSOGreereae tote 1-82 | 0-87 | 0-52 | 0-80 | 1°56 | 0-20 | 0-00 | 0-10 | 1-00 | 0-28 | 0-76 | 0-97 8°88 
SO Teeter eee 0:47 | 1-09 | 0-57 } 0-80 | 0-49 | 3-08 | 1°74 | 0-24 | 0-49 | 0-94 | 2-19 | 1-17 13°27 
LOO Sere steverersuctele 0-25 | 0-42 | 0-92 | 0-10 | 1-53 | 1-25 | 0-39 | 0-12 | 0-70 | 1-82 | 1-67 | 0°38 9°55 
ee cog Boe oe 0-81 | 0-70 | 0-55 | 0°38 | 1-02 | 1°48 | 1-80 | 3-46 | -1-10 | 0-98 | 0-41 | 0-83 13+52- 
1900.. 0-29 | 0-62 | 0°46 | 0-51 | 0-69 | 2-27 | 1°22 | 3-26 | 1-27 | 1-63 | 1-60 | 0°55 14:37 
LOO MW ixe. coesiele teres 0-80 | 0:59 | 0-39 | 0°43 | 0-65 | 2-45 | 1-02 | 0-03 | 1-12 | 0-22 | 0-98 | 0-37 9-05 
B90 Zeiesrceitct 0-70 | 1-11 | 0-94 | 0-68 | 1°83 | 1-24 | 1-11 | 0-26 | 0-94 | 0-16 | 2-46 | 1-93 13-36 
TOOS sara ateterstotelels 0-32 | 0-15 | 1:41 | 0-16 | 0-16 | 1-41 | 3-18 | 2-75 | 2-57 | 0-66 | 1-13 | 0-21 14-11 
LOO 4 rie crm oreitieiels 0-67 | 2-12 | 1°78 | 1°61 | 0:00 | 0-90 | 0-34 | 0-14 | 0-57 | 0-10 | 1-22 | 1°43 10:88 
IM sense oon ae 0-88 | 0-24 | 0-35 | 0-58 | 1°87 | 0-99 | 1°39 | 0-24 | 2-14 | 1-03 | 0-20 | 0-42 10-33 
1906 Seer s ew, 0-80 | 0°35 | 0-05 | 0-00 | 2-37 | 1-36 | 0-30 | 0-12 | 0°77 | 0-80 | 1-51 | 2-28 10:71 
LOO Tero teres ise 0:92 | 0-67 | 1-37 | 0-00 | 0-53 | 1:00 | 1-07 | 2-52 | 2-30 | 0:06 | 0-88 |} 1-20 12-52 
1908 oii te eee 0:64 | 0-96 | 0-23 | 0-03 | 1-11 | 0-24 | 0:39 | 1-54 | 0-26 | 0-53 | 0-31} 1-22 7°46 
WU esoncouases 1:96 | 1-18 | 0-05 | 0°41 | 1-08 | 0-81 | 1-45 | 0-19 | 0-84 | O-11 | 1°77 | 0°48 10°33 
TOTO ce reise ete 0-35 | 1-40 | 1-10 | 0-14 | 1-21 | 1-71 | 0-28 | 0-92 | 1-46 | 0-56 | 1-44 | 0-70 11-27 
IED Nachewae OS ce 1-55 | 0°38 | 0-10 | 0°35 | 0-93 | 0-46 | 0-28 | 1-53 | 1-17 | 0-33 | 2-48 | 1-32 10-88 
LPs seichouladde 1-24 | 0°82 | 0-08 | 1-50 | 0-83 | 0-88 | 1-58 | 2-03 | 0-97 | 1-12 | 1-20 | 0-53 12-78 
TOUS Pr creaiereeres 0-78 | 1°46 | 0-15 | 0-15 | 0-77 | 2-02 | 0-85 | 1:49 | 0-73 | 0-90 | 1-28 | 0-24 10-82 
Le ageo ems ox 1-82 | 0:45 O° 2550339981 0*45. BO 048 AOSOb alae eerie 0-85 | 0-60 os vem 
DRS Was Bors orcr OCS (PERO A ORGIN Tse cate aliusicaoh|ibocodp 1-57 | 0-57 | 0°83 | 0-82 | 0-77 | 1-36 |]...... ee 
Means......... 1:07 | 0:75 | 0-60 | 0°54 | 1°19 | 1-29 | 0-95 | 0-90 | 0-94 | 0°77 | 1:04 | 1-05 11-09 


During 1878-1915 (1878-92 and 1894-1913 complete), average monthly snowfall was : Jan., 8-9 in.; Feb., 5°55 
Mar., 2:8; April, 0-6; Oct., 0:4; Nov., 4°7; Dec., 7-7. Mean annual snowfall, 30:6 in.; maximum recorded, 


23°3 in., Jan., 1885. 
NINTH CABIN 
182 ToraL PRECIPITATION 


SOAS ae [een Py Cire eos ot eeecae as ive eae Pee, 5:17 | 1°88 Il: 58260" 
6:54 | 1°13 | 1°39 |,1°43 | 1:54 | 1-49 | 1-43 | 1-76 | 1:47 | 4:67 | 2-18 | 3-91 28-94 — 

Snowfall in Nov., 1914, 51-7 in.; Dec., 18:8. In Jan., 1915, 65:4; Feb., 11-3; Mar.,3-3; April, 4*7 ; May, 
2°5; Oct., 6-0; Nov., 21:8; Dec., 39°1; total in 1915, 154-1 in. 


NITINAT LAKE—HElevation, near sea-level 
183 ToraL PRECIPITATION 


LOLS eiercras tans | 9-62 |12-70 110-09 lio:%6 | 6:25 | 0:70 | 2-68 | 1-95 | 1-56 123-08 |18-62 lag: ai | 142-41 


Snowfall in Dec., 1914, 0°7 in. Total in 1915, 3-0 in., all in Dec. 
NORTH BEND—Elevation, 495 ft. 
184 Tota PRECIPITATION 
LOVE eee | eons javie |e noes | 1-76 | 0-47 | 1-42 | 0:34 | 0-63 | 5-33 | 6-37 | 9-53 |] 
Snowfall in Nov., 1915, 10:0 in.; Dec., 27°4 in. 


NORTH NICOMEN (LOCH ERROCH)—Elevation, 59 ft. 


see wese e 


185 ToraL PRECIPITATION 

TSOS hase khedls 5:90 | 6-69 | 7-78 | 7°85 | 7-44 | 4-04 { 2-51 | 2-50 | 5°53 |10-03 |13-32 |18-39 91-98 
LSO4 tre wae 9-11 | 8-17 | 9-52 |11-76 | 6-67 | 5-96 | 2-48 | 0-40 |10-39 |13-38 |13-01 | 5-99 96-84 
SOO TOR A ceke eios 6-87 |11-73 | 5-66 | 3-94 | 9-96 | 2-00 | 0-46 | 0-31 | 9:26 | 4-04 | 8-83 |14-62 77-68 
1896 sec ware ce 14°49 5115-86" ("5-25 | (6-43 132780 4320101000] O14. | 10225: | ae ell epee aera os eet 

USO es Sure 2°32 | 5:62 | 6-73 | 4-33 | 3-61 | 9-73 | 4-71 | 0-87 | 3-50 | 4-88 |14-67 |13-57 74-54 
SOS te. ome cea 8-82 |13-03 | 4-72 | 4-82 | 2-40 | 4-59 | 2-64 | 0-56 | 4:79 | 6-83 |11-08 | 7-59 71°87 
L890 Pe ok. 9:98 | 8-13 | 4-44 | 5-20 | 5-60 | 3-24 | 2-51 | 5-92 | 1-94 | 6-29 116-93 |11-23 81-41 
NOOO Mew as. seer. 9-07 | 6°35 | 7-62 | 4-85 | 6-93 |10-67 | 2-11 | 5-14 | 3-88 | 8-76 | 5:38 |10-60 81-36 
HOOD asenece cee 8:26 | 9-34 | 5-55 | 8-43 | 4-87 | 6-11 | 0-82 | 0-05 | 2-70 | 6-50 114-60 | 7-01 74:24 
LOO Ri aL Geto 7°66 {11-41 | 7-67 | 5-03 | 3-69 | 2-54 | 3-55 | 1-57 | 0-60 | 4°75 |12-62 |11-15 72:24 
L903 5. ae eee 11-49 | 2-44 | 5-78 | 4-43 | 4-57 | 3-74 | 2-61 | 2-86 |10-51 | 7-40 |15:63 | 9-68 81-14 
QO 4 erie belo cc 10-19 | 8-49 | 8-64 | 4-02 | 2°76 | 4-44 | 2-14 | 0-75 | 2:58 | 4-16 | 9-57 |12-83 70:57 
LOOG Sere 7°28 | 5°47 | 6-41 | 2-07 | 5-59 | 2-78 | 0-55 | 4-48 {10-67 | 9-86 | 4-71 | 6-97 66-94 
LONG A eet eae 9-83 | 6°56 | 1°71 | 2-15 | 4:37 | 4-77 | 0-51 | 0°58 | 8-92 [13-70 | 9-78 | 8-76 71:64 
LOOT ete ee he 1:67 |11-51 | 4-21 | 6-23 | 1-74 | 2-09 | 2-12 | 2-55 | 2-61 | 2-80 |13-29 | 8-45 59° 27 
TO0S 2 38 ate. 7-84 | 5°96 |10-85 | 5-66 | 3-41 | 1-62 | 1-16 | 2-33 | 0-81 | 6-57 | 9-41 | 8-06 63°68 
TOS se ea terserain « 10-07 {10-26 | 4-03 | 1-47 | 4-94 | 1-24 | 3-20 | 2-33 | 3-69 | 8-63 122-05 | 5-88 77:79 
TOLO eS ae Ment: 11-89 | 6°90 | 7°55 | 5:55 | 4:42 | 2-89 | 0-23 | 2-78 | 1-72 |14-63 116-42 |11-26 86-24 
LOU Lets eatacere.» 8:17 | 3°74 | 5:10;] 2-97 | 5-22 | 1-55 | 1-61 | 2-41 | 7-21 | 1-79 115-49 | 9-13 64:39 
DE We Ne Dy ae 10-10 | 6°65 | 1-10.| 3-19 | 2-06 | 2-93 | 2-82 | 3-06 | 1-33 | 6-94 |13-19 | 8-50 61-87 
OTS aan ee eee 8:80 | 7-19 | 6-91 | 3-88 | 3-57 | 4-25 | 3-52 | 2-75 | 8-50 110-51 113-29 | 3-56 76-73 
LOW A ee Sara, 17-01 | 4-44 | 5-09 | 5-00 | 2-61 | 3-08 | 0-08 | 0-51 | 8-15 | 6°45 |12 64 | 2-70 67:76 
LOL Ors oe rt 8:70 | 4:21 | 3-13 | 4-98 | 4-64 | 1-60 | 1-92 | 0-03 | 1-46 |11-61 | 7-46 113-62 63°36 
Means......... 8:93 | 7-84 | 5-88 | 4:97 | 4-56 | 3-92:| 1-93'| 1-95'| 4-82'| 7-75 112-42 | 9-52 


During 1893-1915 (1896 incomplete), average monthly snowfall was: Jan., 13-3 in.; Feb., 8+7; 
Nov., 4:0; Dec., 6:4. Mean annual snowfall, 36-0 in.; maximum recorded, 51:5 in., Jan., 1913. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. Oct. | Nov. | Dec. | Annual 


é NORTH THOMPSON (KAMLOOPS)—Elevation, 1,160 ft. 
186 ToraL PRECIPITATION 


MOUS S. 2 sitae oe | Sigcaoyee | Revise | aie tare | Moraes [Reet ete | ioe ae | 6256° Hi Oey | are | 0-71 | 0-67 | anette sis 


Snowfall in Nov., 1913, 3-0 in.; Dec., 2:0. In Jan., 1914, 9-4; Feb., 19-2 in. 
OBSERVATION BAY (SONORA ISLAND)—Elevation, near sea-level 


Ces eee ‘wee 


187 ToraL PRECIPITATION 
OVS Eee eee Wess RE eeaae | 6:32 | 4-82 | 0-12 | 1-80 | 1-28 | 0-82 (15-83 | 9-24 [15-89 ||........ 
SEE SLO OO MEY ae sre OSOUMN liekeretteneteks 


Snowfall in Dec., 1915, 10-5 in. 
OCEAN FALLS—Elevation, near sea-level 
188 ToraL PRECIPITATION 
UDG? Ei ae ares \|10-06 |18-63 |15-91 |11-49 | 7-97 | 4-80 | 1-18-| 4-41 | 8-03 |...... J13°98 [24-79 |J........ 


Snowfall in Feb., 1915, 8-0 in.; Nov., 1-7; Dec., 12°5 in. 
OYSTER BAY—HElevation, near sea-level 


189 Toran PRECIPITATION 
HDI oe a on lees een 1 ye feet ieee ean Se [eho ees eee Vereen G51 4 7 EO Se | See 
EASES DIN Aa RI LICE I BO AACR i al LE ONC ON 18 nO cake aa A lee aE) dl eto oo co 
Snowfall in Dec., 1915, 2-0 in. 
PARKSVILLE—HElevation, 200 ft. 
190 ToTaL PRECIPITATION 
LUGS eee ae ee ee Maret: {Ree csc aera eaten ees 6S35 543510072265 eee 
PEACHLAND (WINBORNE RANCH)—Elevation, 1,160 ft. 
191 ToTaL PRECIPITATION 
Sere perenne |SEnnoe (ceil. 5... | cccceslss heclios eon assioeeeant OSS) 22780 RL sb iia on ee 
OA Se cigs eres 4:18 | 1-48 | 0-58 | 0-75 | 1:13 | 1-24 | 0-47 | 0-03 | 2-28 | 1-21 | 1-76 | 1°71 16-82 
OHSS, ea ae 1-75 | 0-90 | 1-73 | 1-03 | 2-48 | 1:21 | 2-17 | 0-52 | 2-01 | 1-89 | 2-66 | 1-60* 19-95 
Snowfall in Dec., 1913, 14:2in. In Jan., 1914, 20-8; Feb., 6-0; Nov., 9:0; Dec., 17+1; total in 1914, 52-9, 


In Jan., 1915, 10-1; Feb., 2-5; Nov., 18:0; Dec., 7°5* in. 
* Figures for December, 1915, include from lst to 14th only. 


PEMBERTON HATCHERY—Elevation, about 700 ft. 
ToTaL PRECIPITATION 


“2 BRIN | bis Sen fom eee 2°15 | 2°40) 0-88) | 1857 | 10°47] 138 [373 5(1 1-75) [P4020 einen 
6-54 | 3-83 | 1-33 | 0-18 | 1-02 | 0-86 | 1-09 | 1-69 | 2-12 | 2-92 | 7-95 | 1-90 31°43 
4-87 | 2-88 | 1-81 | 1-67 | 1-87 | 1-02 | 0-23 | 1:43 | 1-89 | 8-30 | 6-13 | 3°86 35°96 
3°25 | 0-90 | 1-09 | 0-73 | 2-00. | 0-43 | 0-26 | 2-09 | 1-93 | 0-46 | 6-66 | 2-82 22;62 
3°63 | 1-59 | 0-20 | 1-10 | 1-05 | 1-63 | 1-17 | 3:25 | 1-39 | 3-36 | 5-49 | 4-08 27-94 
S220 (2107 Oot | Leis | LIS 2°67 bh 66 Los aOR) is 22) ieiGs. dees 31°55 
5-85 | 1-51 | 2-81 | 2-46 | 1-58 | 1-57 | 0-34 | 0-15 | 5°41 | 4:35 | 8-44 | 0-98 35°45 
2-60 | 3-28 | 1-47 | 2-12 | 1-91 | 0-65 | 1°63 | 0°53 | 0-36 | 6-59 | 2-02 | 5°98 29°14 
AS280! 2°29 | Leiso | 145 | 1-63) | 121 | O99) W600 2:26 eet Ot sah 31°30 


During 1908-15 (1908 incomplete), average monthly snowfall was : Jan., 22-6 in.; Feb., 7-5 ; Mar.,0°6; Nov., 
‘6:0; Dec., 10-5. Mean annual snowfall, 47-2 in.; maximum recorded, 63:5 in., Jan., 1909. 


PEMBERTON MEADOWS—HElevation, 700 ft. 


193 ToraL PRECIPITATION 
Neer ney tl Seer ehe tail 98 Sec euw Pater co cre face scerate [leuerarr ale [Poritete tte loi arate w[lauctoresats 348) 5) 7292 1k 52149 | eee 
eS ee ae 4-70 | 1-94 } 1-05 | 1-37 | 1-58 | 0-97 | 1-35 | 1-50 | 4:64 | 3-79 | 8-19 | 3-27 34°35 
ee Ni peece onc 10:78 | 2-28 | 3-03 | 2-34 | 0-76 | 1-35 | 0-28 | 0-08 | 4-63 | 5-46 | 9-23 | 1-65 41-87 
OE aa eee 3-99 | 3-69 | 1-73 | 2-58 | 0:93 | 0-51 | 1:25 | 0-36 | 0-51 | 5°88 | 4-65 | 7-93 34-01 
Means... «+... 6-49 | 2-64 | 1-94 | 2-10 | 1:09 | 0:94 | 0-96 | 0-65 | 2-89 | 4-65 | 7-50 | 4°50 || 36-35 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 46:2 in.; Feb., 12°38; Mar., 2-7; 
Nov., 22:1; Dec., 28:4. Mean annual snowfall, 112-2 in.; maximum recorded, 72-0 in., Jan., 1914. 


PENTICTON—Elevation, 1,150 ft. 


194 ToTaL PRECIPITATION 

MEA Meee Nl ie teeta fiomis wc owe ane ike Oecd mon ten 0-37 | 1-13 | 0-78 | 0:30 | O-21 | 0:94 }j..... siete 
BOSE wee Ss, vase 0-96 | @-76 | 0:62'| 0:28 | 0-79 | 0-48 | 0-75 | 3-04 | 0-88 | 0°76 | 0-42 |-.....H]........ 
EOD nhs cence ai 0-79 | 3-08 | 0:38 | 0-05 | 1-30 | 1°12 | 2.37 | 0-39 | 1-58 | 0-83 | 0-71 | 0-74 13°34 
BP OLOS 6 Saiew Le 0°63 | 0-51 | 0-12 | 0-45 | 1°66 | 1-33 | 0°49 | 0-94 | 0-52 | 0-62 | 0-41 |......]|... Paras 
SIU So. toca | Backers 0-32 | O-21 | 1-62 | 1°45 | 0:35 | 1°26.| 1-20 | 0-23 | 1-54 | 0°92 |]........ 
4912 hor saich te ction 1-01 | 0-76 | 0:05 { 1-15 | 1-16 | 1-52 | 1-14 | 1-13 | 1-37 | 1-00 | 1-02 | 0-49 11-80 
BPRS os.6c a's sia's tie 0:64 | 0-42 | 0-28 | 0-34 | 2-21 | 3-82 | 0-54 | 1-17 | 0-38 | 1-48 |] 0-63 | 0-65 12°56 
RS ae vere 2-13 | 0-49 | 0:46 | 1-26 | 1-22 | 1-24 | 0-35 | 0-31 | 2 16] O-81 | 1°25 | 0°76 12-44 
BPSD 510.6 ol) 51,040.10 0-65 | 0:44 | 1-08 | 0-91 | 3°49 | 1-46 | 2-35 | 0-27 | 1-01 | 0-99 | 0-77 | 1-14 14-56 
Means......... 0:97 | 0:92 | 0-41 | 0-54 | 1-68 | 1-55 | 0-97 | 1-07 | 1-10 | 0°78 | 0-77 | 0-81 11°57 


{ ing 1907-15 (5 years complete), average monthly snowfall was: Jan., 6-5in.; Feb.,3°0 ; Mar.,0°6; Nov., 
196 Doce 5-1. Re eel Paawtell, 16:8 in.; maximum recorded, 10-5 in., Jan., 1914. 


554 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
pl EPECE Ae Pa RT ae PR, PON IN Oa edhe in eA ELE See ed FLA Said BE 5 A Na Sh She Ge 
Year | Jan. | Feb. | Mar. [ April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


PENTICTON (CARMI ROAD) 


195 ToTaL PRECIPITATION : 
TCT eee eee | DR AT te ee ae acl te comtecitoae Seal hos ci a penance aac 0 0:48 | 1:46 | 0°63-}... eo (ht ae : 
LOT Aes es ccters ars 1-74 | O25 SI OS46M ASTON aceoreletetecers 0-00 | 1-80 | 4-31 | 0-53 | 2°08 | L783. lees 2 
AUS Naje et eee 1°60. | OS88 AEs ck Salita lattes otevele diverse avel larare aire all kev ite fate faite kates tees Moattotewotiattet| Gr etaue Piles’ Hen ePeretaie] | seem : 


Snowfall in Jan., 1914, 10-2in.; Feb., 1-1; Nov., 10°3; Dec., 17-8. In Jan, 1915, 16:0; Feb., 4+3 in. 


PERRY SIDING—Elevation, 1,700 ft. 


196 Tora PRECIPITATION 
LOTS PR a tetetonete al] |iscanstele s | sfeistace’s | suoeienette 0°73 | 2-33.) 4215 | Pe4l 2°36.) 277 | 1-34) ) 3°12 | Ovi | eee 
LOLA Bie al oe 4°75 | 1-14 | 1-19 |. 2-92 | 1-70 | 1-83 | 0°98 | 0-46 | 3-51 | 1-59 | 3-51 | 1°21 24°79 
Rayne Coatte roar 1-23 | 1-31 | 1:86 | 3°66 | 3°76 | 2°54 | 3:36 | 0-71 | 1°18 | 2:59 | 2-86 | 3-04 28-10 
Meansictnn-ccs 2-99 | 1-23 | 1-53 | 2-44 | 2-60 | 2-84 | 1-92 | 1°18 | 2°15 | 1-84 | 3°16 | 1°65 25°53 


Snowfall in Oct., 1913, 0-8 in.; Nov., 10°5; Dec., 6:6. In Jan., 1914, 28:3; Feb., 9:9; Mar., 3-6; Nov., 
oe ees 12-1; totalin 1914, 60-6. In Jan., 1915, 12:3; Feb., 10-4; Nov., 23:2; Dec., 27:4; total for 1915, 


PH@NIX—Elevation, 4,800 ft. 


197 Toran PRECIPITATION 
5 Ta Us Were een es eee | eee rte) Wecmera  W  o/5 Iiaionn cil gota ete lackvadc 2-55 | b73) | 2-50" | 5:40 |) 260M Soe aa 
LOLA ne Ssieeic 5°56 | 1-80 | 1:90 | 3-07 | 0:99 | 3-28 | 0:78 | 0:60 | 3°22 | 1:88 | 1-23 | 2-40 26°71 
LOU Sree rces leas os 3:00 | 2-90 | 1°55 | 2-10 | 5°83 | 2°53 | 4:70 | 0-38 | 0-58 | 1-75 | 3:60 | 2-50 31°42 


Snowfallin Oct., 1913, 19-Oin.; Nov., 54:0 ; Dec., 26-0. In Jan., 1914, 50- 0; Feb., 18-0 ; Mar., 17-0; April, 
Go ; Eee 12:0; Dec., ‘24. ‘0; total in 1914, 130-5.| In Jan., 1915, 30-0 ; Feb., 29-0; Mar., 9:0; April, 0-5 
ct., 5°3 in. 


PILOT BAY—Elevation, 1,780 ft. 


198 Toran PRECIPITATION 
REE aia ee eee | ee eee Te ie Waco thes Peano ko eee anal oder alloawaan tind ore leumecd iar t ol 4-()7 "4°23 ||. eee 5 
SOS Vee 3°54 | 4°32 +18 |} 2°83 | 5°60 } 2°61 | 0°31 | O13 |.5:°46 | 3-56 | 2°82 | 29201) eee 
ASOD 6 eee ie ore oe 4-38 |53-90 | 0°80 | 1:75 | 8-49 | 0-41 | 4:00 | 0-14 | 4°20 | 0-40 | 5-42 -90 36-79 
ae f sitatetecets stots 13-19") 329349) 0-20 [P2931 } P18) | L803) IOs 705) Oe 740 We Oe arci| srere-to il ayeeeue te ei| ea steel eee - 
1808.60.22" 20 10-80 14-097] 1-8i | 1-38" | 2-00" | 2-36 |2°99) Ica 
1S O cea eis eee 3-10 | 3°75 | 1-17 | 1°40 | 1-99 | 1°43 | 0-48 | 4°58 | 1-31 | 2-12 | 2-55 | 6-66 30-54 
LOOO sheie stoate esore 8-57.143808) |.6°43 | 3337 | 17-84 110599) | S218. | S225 | Oe9S a Fe see ence aiei|lelene cteeell|| eee 30 
LOOMS ec caenck yl fle arses fo Sin| CORN 2 al hare MSY Oe Ca Rs La I Soesec.cyl N.S een Ol fer cule eas tor a Alb oencro Clfemuacd c 0°30 [hence a 
Means......... 6:08 | 3°95 |. 2:24 | 2°59 | 4-42 | 2-88 | 1°63 | 1°77 | 2°67 | 2-02 | 3-44 | 3°32 37-01 


During 1893-1901 (3 years complete), average monthly snowfall was: Jan., 32-3 in.; Feb. 21-6 s; Mar., JoLag 
April, 0:5; Nov., 7-4; Dec., 15:6. Mean annual snowfall, 84:5 in.; maximum recorded, 119-5 in., Jan., 1896. 


199 POINT GREY—Elevation, near sea-level 
Station started recording January, 1916. 


PORT ESSINGTON—HElevation, 10 ft. 


200 TotTaL PRECIPITATION 
LO OO eee area [iste cee Peal coronal secon 9-00 | 6°87 | 9-29 | 4-04 | 7°29 | 4°87 [16°40 115-39 J17°38 ||....... 
LOOL CRA. te rercternet 14°83 | 9°57 |12°16 | 6:62 | 4°13 | 2-93 | 3-27 {12°95 | 5°64 {21°31 |17-24 |25-78 || 136° 143" 
VOQOZ die eo Slewrcteve 12-22 | 5*64 |12-24 | 3-70 } 4°14 | 4°25 | 4°45 {13-06 [14°18 | 9°07 |27-57 |17-43 127-95 
LOOS Ai. oc wleisyerss 15:72 | 4°97 | 3°80 | 8-40 } 7-28 | 2-87 | 2-11 | 2°97 |17-20 |25-09 |15:07 |13°49 || 118-97 
LOO rah Aoetete vets 20°77 | 4:21 |*4°46,| 5:76 | 5°30) 7-44 | 5°56 |... 6 ul cen 2027 5a| Lis be eerie so aot an 
LOO Dr Maicitee sc oie 3°08 | 8°47 | 8°32 | 7-08 | 5°30 | 0-63 | 3°04 J14-19 |13-60 |...... 23°'00) hese «ill cetera 4 
IM@ANS Saw crsiee 6 13°32 | 6°57 | 8-20 | 6-76 | 5°50] 4°57 | 3-74 |10-09 |11-10 {18-52 [19-30 |18-52 || 126-19 


During 1901-05 (1901-03 complete), average monthly snowfall was: Jan., 23-5 in.; Feb., 15-0; Mar., 8:5 /5m 
April, 0*4; Nov., 5°0; Dec., 15°0. Mean annual snowfall, 67:4 in.; maximum recorded, 71: 0 i in., Jan., 1904. { 


PORT MOODY (DOMINION STATION)—HElevation, 65 ft. 


201 Toran PRECIPITATION 
TSBO oes cles SoC aN onc SEL Soe A] ba te aa @ See aa Re Se ee NT a 6-31 [10°53 [17-41 |]...-- ay 
SST Mere wer JIL SsOS8) |LLOOGT| startet sistent 0-21 | 0-22 | 0°47 | 3°75 | 6°78 {13°41 |14-96 ||....... é 
TSSSee oc eeciters 8-28 | 4°88 | 8-11 | 5°72 | 0°88 | 6°64 | 4°00 | 0-50 | 2°75 |10-28 | 8°48 |11-87 72-39 
ASSO vibhetes cette 5°85 | 6°05 | 5°45 | 3-20 | 3-84 | 1-00 | 0-00 25 | 3:99 | 5°81 | 6°64 | 7-52 53-60 
ASOO eee chic sles 6°40 | 3-39 | 6°50 | 4°49 | 2-36 | 5-03 | 2-56 | 3°20 | 2-85 |12-90 | 4-34 {15-13 69°15 
TSO Lettie wee 11°37 | 3-04 | 7-30 | 5-60 | 2-40 | 3°33 | 1°65 0 | 8:59 | 5°13 }14-29 {18:07 82-87 
USO2 oc tee eee 8°05 | 5-46 | 6°31 | 6-11 |,.....]. Rater 220 beletere eel is avicrete G Bays cae sane 
Means...... ..-{| 8°68 | 5°15 | 7-46 | 5-02 | 2-37 | 3-24 | 1°88 | 2:10 | 4°39 | 7°87 | 9°62 |14°16 71:94 


During 1886-92 (1888-91 complete), average monthly snowfall was: Jan.,9+7in.; Feb., 5:8 ; Mar.,1+5; Nov.) — 
0°8; Dec., 10°6. Mean annual snowfall, 28°4in.; maximum recorded, 28: Oin., Jan., 1888 , : 


METEOROLOGICAL DATA—PRECIPITATION Rhy) 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


ose he ae aA SaaS ED er Le sa a Or NE IE i De i ie ap et 2 ee eb 
- Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
---eRRe'_e—o—oOooe ne 
PORT MOODY (PROVINCIAL STATION)—Hlevation, near sea-level 
202 ToTaL PRECIPITATION 
ES ee eras 1111-97 | 5-16 | 4°66 


| 1-51 | 4-04 | 0-63 Ue ties 4a 12-40 fn 64-08 
OUD Micra ae ai || 7-82 | 4-63 | 5:04 | 2:74 | 4-55 | 0-79 | 1-42 | 0-26 | 1-00 11:08 | 6°78 {11-18 | 57-27 


Snowfall in Jan., 1914, 6-Oin. Total in 1915, 3:0., allin Dec. 
PORT SIMPSON—Elevation, 26 ft. 


203 ToTaL PRECIPITATION 
5S Geer tell Pree | icicle cr cltisde wc casiectoae 3°60 | 3°50 ) 9°80 | 8-69 {17-43 |12-61 | 6°18 |/........ 
RSS tte cet ceils 11-97 | 2-70 | 8-80 | 8-91 | 3°70 | 3:30 | 6-41 | 3-61 |13-14 |11-98 |16-72 |10-38 || 101-62 
US SO erty stents es 5°72 |17°85 | 7-37 | 8-07 | 4°59 | 5-71 | 3°00 | 7°65, |10-77 |18-04 {13°56 | 6-31 || 108-64 
PESO iced ate aie Sls 9-34 | 7°15 | 7-65 | 6-42 | 6°47 | 5-05 | 3-48 |14°11 |10-86 |10-70 112-70 | 9°40 || 103-33 
BOONES Farias cies 6:40 | 4-53 | 8-45 | 8-73 | 3-20 | 5°06 | 4:44 | 6-78 |15-23 }12-83 |19-25 |13-10 || 108-00 
SON eee reac: ate 11°69 | 6s19 [2779 | 7°42 | 2:98 | 1-74) 9241 fees s til. ke. 4°88 |18°34 |20-15 |]........ 
SO Dior tet rs. oie sass IPOS PF ice (Die hael ler Curd YEN Id beers bey ceo ic 6-29 |13-23 | 8-29 |14-25 | 8-80 }11-26 |]........ 
PRO Be 2e apace ee 16-74 | 6-98 | 5-03 | 0-41 | 6-02 | 6:03 | 4:59 | 4°46 | 9-76 [11°80 | 7-82 {12-54 92-18 
BOA, 5 tects, ccters 6:52 | 9-35 | 2°88 |14-71 | 8-09 | 4°43 | 8-92 | 9-08 | 9°62 |16-99 !23-90 112-56 || 127-05 
ASO SE zy eatein oacs 6-50 {12-82 | 2-28 | 9-70 | 3:59 | 5:30 | 3°56 | 6°76 | 9-48 |11-80 |12-98 {11°93 96-70 
BOG iaak wiorgere es 7°63 {11-38 | 6-29 | 1-90 | 2°55 | 5°39 | 3-59 | 2-42 | 3-49 | GS-08 | 4-54 |19-88 78°14 
OO Tei, noatevos s 15-70 | 7-84 | 7-71 | 8-13 | 9°84 | 3-43 | 7-15 | 4°81 |14-63 |15°57 | 3-36 |11-05 || 109-22 
ISOS Wes rrcie boos 12-00 | 5°26 | 4°59 | 7-95 | 3°76 | 1-97 | 6:95 | 1-12.) 7-03 |14°53 |11-77 |14-94 91-87 
SOO Ses Carcass 14:69 {12°53 | 1-03 | 9°35 | 4:05 |] 7-50 | 4-34 | 4°39 | 7-65 |13-86 | 9-32 68 94-39 
OOO Saati e ae ore 5:20 | 6°23 | 5°82 | 6°47 | 4-86 | 4°58 | 2-72 | 4-51 | 1°38 | 5-11 | 4:77 |11-88 63°53 
OOM i rcpstce es 7-50 | 6°26 | 7°39 | 5°13 | 3°13 | 2-30 | 2-04 11-66 | 5°85 14-48 |13-00 {13-12 91°86 
OQ 2 ee events s 6:73 | 5:51 | 8°47 | 2-63 | 2-20 | 3-55 | 3-03 {10°05 | 8-60 | 6-71 | 9-60 58 74-66 
OSes cates ayer oasis 7-53 | 3°70 | 1°41 | 3°41 | 4°68 | 2-66 | 1-52 | 2-80 | 7-88 |15-24 | 9-43 | 9-07 69°33 
O04. sec cians 15°30 | 1°95 | 3-03 | 6-96 | 5°46 | 7-04 | 7-77 | 1-74 |11-47 |10-93 |11°45 | 6-51 89°61 
CTR ARS ete eee 2-21 | 5°99 | 5°30 | 6-68 | 6-38 | 1-20 | 4-71 {10-94 | 9-33 | 8-80 |11-02 {10-96 83°52 
OG ch ciutata severe 9-96 | 1°93 | 2°84 | 7°53 | 1-98 | 5°42 | 3-30 | 8-76 | 7°42 |11-59 | 8-18 | 5-23 74°14 
OO Mistteres ersisiane' 1-08 |11-20 | 5-63 | 3°39 | 1-63 | 3:49 | 3-52 |...... 4-32 | 9°83 |12°02 | 5-94 |]...... AD 
BOOS ogo ha; crocche's 5:39 | 3-62 | 7°96 | 8-63 | 4°61 | 3°54 | 4°84 | 4°47 {19-12 |13-76 | 8-66 | 6-67 91-27 
BOOM him Sates ars 3°25 | 4°43 | 4°33 | 2-24 | 3-55 | 3-17 | 6-82 | 7-62 |17-68 |13-70 | 7°41 | 3-26 77°46 
Od Olga Shsetaro ates POM GAS (LIo42 [LOOT 7. |) 4220! h Sxt2s er, erste |leprtncers ieiareretans [Pearere erat omers eye teiltaenereets | 49-21* 
IVESANS 8 fects 8°71 | 7-13 | 5-88 | 6-74 | 4°42 | 4°33 | 4-83 | 6°85 | 9-64 |12-23 |11-30 /10-23 92-29 


During 1886-1910 (20 years complete), average monthly snowfall was: Jan., 10-1 in.; Feb., 11-0; Mar., 6-5; 
April, 2:7 ; Nov., 1:7; Dec., 7°8. Mean annual snowfall, 39°8 in.; maximum "recorded, 42-6 in., Jan., 1887 


* Total for 6 months, see Prince Rupert. . 
POWELL RIVER*—Elevation, near sea-level 


204 ToTaL PRECIPITATION 
[STN i mS sac ec) Il exec cel SERENE (CREE RENE (ee mea nn 2°34 | 2-25 | V-OUT| O-81 | 1°29 | 4-69 | 7°43 | 5-88 [1....5.. ‘ 
BOUT se a8 3 itisleites 6:50 | 3°25 | 1-37 | 1-13 | 3-62 | 1-37 | 2-13 | 1-23 | 3-14 | 2-24 | 6-60 | 3-54 36°12 
BLL OU. acetebers as 3 4°07 | 2-15 | 0-52 | 1-61 | 3-18 | 2-47 | 0-84 | 8°38 | 2-36 | 2-92 | 6-50 | 5-37 35-37 
OS et he scalelahs 2°85 | 3-26 | 2-08 | 1-43 | 2°22 | 4:15 | 1-78 | 1-39 | 3-18 | 5°44 | 6-68 | 2-28 36°74 
TR eget Peery ea 8-98 | 3-01 | 2°70 | 2-89 | 1-12 | 2-56 | 0-38 | 0-78 | 5-15 | 7-70 | 6-38 | 3-29 44-94 
OUD tipcraukete side 2-96 | 3°39 | 2°38 | 3-15 | 2-26 | 0-26 | 1-49 | 0-21 | 0-39 | 7-00 | 3-10 | 7-57 34:16 
INTGANS). 2). 2 oe 5-07 | 3-01 | 1-81 | 2-04 | 2-46 | 2-18 | 1-10 | 1°30 | 2-59 | 5-00 } 6-12 | 4-66 37°34 


t No rain June 20 to August 12, 1910. 
Snowfall not usually recorded separately. In Dec., 1914, 1-0 in., and in Dec., 1915, 1°5 in, 


POWELL RIVER (GOAT RIVER LODGE)—Hlevation, 160 ft. 


205 Tora PRECIPITATION 
FT oo coe ene eee eee 2°47 | 3°85 | 1-12 | 0-79 | 7-97 [13-22 113-26 [ate 2-47 | er. 
SDE eee | 5: 68 | 6°88 | 5:01 | 6-29 | 4°89 | 1-02 | 3-92 | 0-65 | 0°50 |14-54 | 7-03 |12-5 | 69:22 
Snowfall in Dec., 1915, 12°0 in. 
POWELL RIVER (HEAD OF LAKE)—Elevation, 160 ft. 
206 ToTaL PRECIPITATION 
4:71) || pa 


ue Lape el rots||lahe elas | aisie.o < of seles oe 7°25 | 3°23 | 3-06 | 1-28 | 1-01 | 9°31 [17-93 aticet | 
BBUILO Eesteseretssela’ s)>rs Il 8:69 "| 9-58 | 7-77 | 8:98 | 5:00 | 0-62 | 4°37 | 0-70 | 1-25 |21-53] 11-93 |18-48 98-30- 


Snowfall in Dec., 1915, 29°6 in. 
PRINCE GEORGE—Elevation, 1,863 ft. 


91 ToTaL PRECIPITATION 
ado eenememne pate lei els (ieee cA llevar: e:|icvetra ovoifie ateree ei [fewreve ate | aiw el elves 2°22 | 0°55 | 1°43 | 1°50 | 1-10 wa arceere 
ROS sc'sa tate eset. 3°43 | 2°88 | 4°48 | 2-80 | 1-92 | 2-40 | 1-02 | 1°86.| 3-50 | 2-10 | 0°42 ]...... 
LA Merete dihercs oilicicesis «| sieves = 0-94 | 1°48 | 1°38 | 1-10 | 3°25 | 2-00 | 1°68 | 0-53 | 0-83 | 1-38 sedate 
BOLO tries sie « O15 k02 10) OeShi| le 23s eer 22r Us BT LOM e4G AUS OG le coe amtarsuieas inert erearelerete 


; t., 1912, 1:5 in.; Nov., 6°3 ; Dec. 11-0. In Jan., 1913, 24-3 ; poh 17°3; Mar., 8°38; Oot. 
2:2 yh a aa Nov., 1914, 4°3 ; Dec., 13-8, In Jan., 1915, 1°5 ; Feb., 1°0 


* Records supplied by Powell River Company. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Noy. | Dec. | Annual | 


PRINCE RUPERT*—Hlevation, 170 ft. 


207 ToraL PRECIPITATION 
gD OSiis core ase altel fe ek stews (itets (eal ecm ol lite MeN wed ata Siarle o 3°40 )20-35 ,18-02 (13-36 , 8 42 )....... ra 
LOOQ Re He actos 9-39 | 8-98 | 9-64 | 6-29 | 8-07 | 3-31 | 7-70 | 9-98 |19-99 |19-17 | 7-40 | 3-88 || 113-80 
LOLO Re Sarr, cols caer OM Ares a beatae Alena Yeas alley dices 4) Ry ans 4°50 | 4°83 | 8-60 |18-13 | 9-17 124-64 |]....... ° 
OTE Sterns ate ee 15-30 | 7-09 |19-92 | 8-64 | 4-33 | 5-29 | 6-04 | 3-67 | 4-23 | 7-49 | 8-40 |13-19 |] 103-59 — 
UE Gooiaa oeSale 4-41 | 8-50 | 2-75 | 8 66 | 2-94 | 4-09 | 3-44 | 4-70 | 8-39 112-41 113-52 |16-21 90-02 
LONG Fieretsie/ttel ne 11-33 | 5°73 |14-11 | 8-86 | 6-75 | 3-56 | 7-73 | 5-08 |13-74 115-91 |14-60 |19-08 || 126-48 . 
1 OA eters tera 6-36 |10-24 | 9-13 | 9-10 | 6-43 | 1-68 |17-25 | 4-16 |10-19 |11-97 ]11-91 | 6-56 || 104-98 
EU RR ee to ete 12-95 | 7-57 |10-57 |12-50 | 3-07 | 5-63 | 1-28 | 6-75 | 9 66 |17-08 11-77 {11-64 110-47 | 


Means........./! 9-21 | 7-83 |11-02 | 9-01 | 5-26 | 3-93 6:85 | 5:32 111-89 ]15-02 111-27 }12-95 |} 109 56 


During 1908-15 (1910-15 complete), average monthly snowfall was: Jan., 21-5 in.; Feb., 9-3 ; Mar., 3°im 
April, 3-5 ; Oct., 0-2; Nov., 2:6; Dec., 4:5. Mean annual snowfall, 44-7 in.; maximum recorded, 61°9 in., Jan., 


1911: 
PRINCETON—Elevation, 2,111 ft. 

». 208 _ Torau Preciprration ’ 
ESOL Ie Res 0:60: | 0-40 | 0-50: | 1-10 | 1-64 | 1-00 | 0-00 | 0-04 | 0-64 | 0-77 2°15 | 0°30 9:14 — 
TSO Dice ee 0-30 | 0-30 | 0-00 | 1-40 | 0-37 | 0-00 | 1-60 | 0-00 | 0-42 | 0-00 | 2-20 4-15 10:74 — 
TS9ORS ee GON MeOSml O55. ue. eee E 0-20 | 1-00 | 1-40 | 1-20 | 1-90 | 8-40 | 1-00 |]....... 5 
TSOT es Sh cee 1-20 | 0-00 | 0-00 | 0-00 | 1-89 | 1-45 | 0-91 | 0-18 | 1-80 | 1-05 |...... 0:00 sls. sere C 
oh tf hs els Ene 0'255170"50) 10:60) | 000) |o0.cekine ne 0-20 | 0-61 ; 2-15 | 1-00 | 0-86 | 1-35 |]........ 
TSO Ota Shares chek DiSSey cesar Ds BLS Le ciacoaell wayataed |idietecee llamo [seats tail ae eerie | ite ea | eee | ee || ar 
LQOO ike a ostordes [en ore £2 siete meg lee eR oe ects pam deh Ul amen tee cnet ee ie 1 |e Bahan tans ft bs aan 
TOOL eet, 0°49 | 0-95 | 0:38 | 0-17 | 1-03 | 1-04 | 4-53 | 0-05 | 1-00 | 0-11 1-06 | 0:68 11-49 
QOD acres 2-31 | 0-71 | 0-71 | 0-40 | 1-67 | 0-62 | 1-68 | 1-64 | 0-46 | 0-20 | 4-37 1:98 16-75 
LOO Sn fences: 1-19 | 0-48 | 1-99 | 0-33 | 0-80 | 1-74 | 2-68 | 2-05 | 2-59 | 0-80 | 0-93 1-03 16:61 
TOOA Tsccasternens a 1:80 | 3-12 | 1-46 | 1-82 | 0:65 | 0-84 | 0-68 | 0-72 | 0-09 | 0-37 | 1-79 2°01 15°35 
TOOS Ay 5 estou I-14 | 0-36 | 1-00 | 0-78 | 1-56 | 1-12 | 2-07 | 0-95.| 1-64. |] 1-58 | 0-38 0:52 13-10 
LOOGs Saree. 0-71 | 0-86 | 0-06 | 0-18 | 3:27 | 1-63 | 0-11 | 0-11 | 0-62 | 1-25 | 1-97 3°25 14-09. 
LOO Ta teres 2-30 | 1-31 | 0-49 | 0-27 | 1-03 | 0-88 | 0-83 | 1-87 | 2-02 | 0-25 0-90 | 1-12 13-27 
LOOS Mt aere tee 1:36 | 1-29 | 0-76 | 0-14 | 1:21 | 1-02 | 1-02 | 0-93 | 0-31 | 0-60 0-53 | 1:89 11-06 
LO0O Race hehe 2:18 | 1°33 | 0-13 | 0-45 | 2-14 | 1-20 | 2-16 | 0-20 | 0-73 | 1-22 3°16 | 0°38 15-28 
DO LO Baers e stats teens 1-55 | 1-84 | 0-67 | 0-09 | 0:95 | 2-36 | 0-63 | 0-90 | 0-70 | 1-19 | 2-26 1-70 14-84 
NO TER ert sinter 1-35 | 1-13-| 0-29 | 0-11 | 1-76 | 0:86 | 0-63 | 1-34 | 1-49 | 0-27 | 3-12 0-65 13-00 
LOT Oa eee 1°59 | 0-76 | 0-24 | 1-15 | 0-72 | 1-53 | 1-30 | 2-08 | 0-49 | 1-20 0-91 | 1-55 13-52 
DDS: figeye sp myers osteitis Pate ae | en asi al ee ee ee Boe Mego 2204 4a ey L270: 75)140°50) ae 
GLA. ott Sete chats 2:36 | 1-16 | 0-73 | 0-65 | 1-32 | 0-88 | 0-21 | 0-12 | 1-39 1-00 | 2-04 } 0-96 12-82 
NOV ORK a emetmie as 0°75 | 0-25 | 0-76 | 0:41 | 2-54 | 0-96 | 2-56 | 1-36 | 1-07 1-00 | 2:02 | 1-67 15:35 
Means 2s, secccae 1:32 | 0:94 | 0-59 | 0-53 | 1-44 | 1-16 | 1-35 | 1-03 | 1-04 | 0-85 | 1-83 | 1°33 13-41 


During 1894-1915 (16 years complete), average monthly snowfall was: Jan., 10-1 in.; Feb., 8-0 ; Mar., 3:5 5m 
eae Nice May, 0-1; Oct., 0:2; Nov.,9°5; Dec., 11-1. Mean annual snowfali, 42-7 in.; maximum recorded, 
38°7 in., Nov., 1902. ae 


PRINCETON CROSSING—HElevation, 3,515 ft 
209 ToraL PRECIPITATION 


be I Sacsa, aaa | Fore [Reems | Rennes omens ose Pon Ene Dn Da O02 | T4457 
LOLS Simi need ee: | ion 4 | 0:41 | 2-77 | 1:48 | 3°88 | 2-03 | 3-70 | 0-72 | 2-37 | 2-33 | 2-78 | 3-24 | 26-88 


Snowfall in Nov., 1914, 6-7 in.; Dec., 15-7. In Jan., 1915, 11:7; Feb., 4-1; Mar., 4:5 ; Nov., 26:0: Dec., 
32:4; total in 1915, 78-7 in. A 


QUALICUM{— Elevation, near sea-level 


210 ToraL PRECIPITATION 
EU Soe ee | ees ee Ce nee Perens eee ee (te A REE GRRE PRT Rett er 5°46 || eee 5 
OOO Te sete cereals 7-39 | 4-58 | 0-90 | 0-50 | 1-60 | 0-95 | 0-60 | 2-40 | 2-40 |10-28 | 4:09 | 0-30 35-99 
POLO Nearer cee 5:11 | 3°69 | 1-85 | 0-50 | 0-74 | 1-90 | 0-10 | 0-86 | 1-35 | 6-18 | 8-06 | 3°51 33-85 
J) I Arlee a ics ob 7-38 | 1-92 | 0-45 | 0-86 | 2-75 | 0-50 | 0-10 | 0-87 | 2-05 | 3-02 | 6-68 | 2-30 29-38 
NON 2 sc omcdeteas 6-36 | 3-53 | 0-28 | 1-29 | 1-93 | 1-20 | 1-98 | 2-12 | 1-58 | 2-61 7-84 | 5-80 36-52 
VOLS Ac Pvctte east 4-77 | 2-31 | 1-80 | 1-46 | 1-76 | 2-73 | 1-52 | 0-85 | 2-51 | 3-60 | 9-95 | 2-49 35°75 
1 O14 Uo Wares. entslt 11-96 | 3-16 | 2-48 | 5-71 | 0-49 | 2-66 | 0-07 | 0-22 | 5-00 | 8-15 | 9-05 | 2-02 50-97 
Me nee ome 3°07 | 8-81 | 2-60 14 83 | 0-85 | 0-14 | 0-02 | 0-75 | 8-83 | 4:17 | 8-80 38-01. 
iMeansiiiee snc 6-58 | 3:29 | 1-48 | 1-78 | 1-73 | 1254 | 0-64 | 1-05 | 2-23 | 6-10 | 7-12 | 3-90 37:44 9 


G During 1909-15 (1909-12 complete), average monthly snowfall was: Jan., 9-1 in.; Feb., 2-0; Nov.,3°3 Dec., 
0:9. Mean annual snowfall, 15:3 in.; maximum recorded, 28-0 in., Jan., 1911. 


QUALICUM BEACH—Elevation, near sea-level 
ToTaL PRECIPITATION 


2-41 | 0-28 | 0-34 | 4-77 | 8-01 | 7-15: 1:07 || 39°78 
Hn ae 0-04 | 0-05 | 0-10 | 7-00 | 0-46 | 1-84 |l........ 


Snowfall in Jan., 1914, 6-0 in.; Feb., 0-3 : Dec., 1-3. In Jan., 1915, 0-0 ; Dec., 0-7 in. 


* See also record for Port Simpson. 
t Formerly called Little Qualicum. See also record for French Creek. 


W fe 


METEOROLOGICAL DATA—PRECIPITATION 557 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Spurn arin es Ts 2 
Year | Jan. | Feb. | Mar. | Aprit | May | June | July | Aug. | Sept. | Oct. | Novy. | Dec. | Annual 


QUAMICHAN—HElevation, 100 ft. 
ToTaL PRECIPITATION 


ne: Pa -¥ Er | EERE? 
Sani (eal Sol Blue oman 1-56 | 0-65 | 0-64 | 0-01 P C Raters 
7-75 | 0-74 | 1°61 | 3:38 | 1-56 | 1-28 | 1:97 c 3 39°18 
3°86 | 8-02 | 4°12 | 2-24 | 3-65 | 0:92 Hee Weset Gor acek| oan Poel eae ‘ 
$0 S26 PAoRbe lbeoebihal kixetoad para | roto. 5 apimh nck 
3-46 | 3-98 | 1-79 | 2-52 | 2-87 | 0-76 | 0-00 32-94 
8-26 | 1-73 | 2-94 | 0-98 | 1-26 | 3-86 | 0-74 39°14 
2:96 | 2-45 | 3-60 | 5-86 | 0-60 | 0-26 | 0-00 43-29 
5-40 | 2-86 | 2-72 | 4-09 | 2-26 | 0-40 | 1-10 35°78 
2-85 | 7-93 | 5:05 | 4°59 | 2°32 | 1-72 | 0-37 45-16 
7-35 | 4:05 | 4-45 | 2-30 | 0-60 |} 1-80 | 1-30 34°52 
6-37 | 1-00 | 3-50 | 2-20 | 4-20 |. 0-90 | 0-50 29-27 
WeA5" 126213) |) 0208) 5s. 2-80 | 0-20 | O° 10 | 0-90"). ....-Jo.eeeefecneee| EeOt |]. 2.2.0. ° 
S015 Sol eee. ceo! loc Oe MGR echo closnadallaccesallor steanheiet=) 
26 26.414 aaa (ero to Oh rosacea SOS) |) CEG Ihe 6 come ol ladenc a DAcdose 


eee 4 6ieh ted) 162243) 194 I 91s Ose 
5-57 | 3-95 | 2-81 | 2-93 | 2-10 | 1-18 | 0-72 | 0:66 1 2-33 | 3-38 | 5:24 | 5-91 36:78 


During 1886-1901 (1889-95 complete), average monthly snowfall was: Jan., 11-9 in.; Feb., 13°8 ; Mar., 1°4 ; 
Oct., 0-1; Nov., 1:0; Dec. 5:3. Mean annual snowfall, 38:5 in.; maximum recorded, 58-5 in., Feb., 1893. 


QUATSINO (AND WINTER HARBOUR)—Elevation, near sea-leve 


213 Tora PREcIPITATION 

ae EY CG HCC ITT CHE Can enna 
GS rie act 3-74 | 3°35 (10°63 |} 5°95 (22-33 113-17 ||......2. 

: : 4°70 |10-59 | 2-05 | 0-75 | 1-04 {18°49 | 9-27 {30-33 108°57 

. : : : 6 5-26 | 7-09 | 6-60 | 4°55 110-27 {11°33 |14-96 102°53 

. 5-05 | 4-04 | 0-24 | 8-83 |10°88 {16-23 |14-34 118°84 

5 1-60 | 0-30 | 1-42 | 6°45 J11-86 |25-08 {19-81 135° 57 

6:20 | 2-23 | 3-89 | 2-84 |18-49 | 8-68 13-94 |]....... ° 

BR | he cuneate 5-39 | 2-58 | 3°63 [12°18 {24-84 |20°88 |j....... 

3-65 | 3-22 | 6-89 | 7-68 | 7-68 {18-21 {22-58 125-05 

5-77 | 0-80 | 4:86 |13-66.|14-23 [20-70 |19-74 116°47 

6-54 | 2-39 | 0-12 | 6°86 |15-60 {25-39 16-75 95-14 

0-51 | 1-11 | 8-63 {14:27 11-82 |18°15 |22-38 126:18 

9-38 | 2-06 | 5:37 {18-92 |25-55 |13°88 |23-42 146-39 

HOOT te car 1-30" 1O0574 | S299) WOSd4, 14 Oat e eer iite erase )| enone no 
SE) CPt Weta cia eva nie: crepes ll ele reverevell sleyerae 9-70 | 3-96 | 5-82 | 2-47 | 8-59 {10-63 {18-99 {10-65 ||...... ate 
BODO oo. ones 8:80 111-90 ]i2°96 | 2-17 | 5-39 | 5-02 | 5-00 [15-62 | 7-55 |...... 15-01 | 6-68 |]....... 
POLO sa poe at 19-21 | 9-23 |10-66 | 8-29 | 5-54 | 5-85 | 1-11 | 2-11 | 0-51 [12-75 [11-23 |19-27 |} 105-70 
OE ee core | aa 12-84 110-23 | 3-09 | 3-58 | 5:79 | 1-78 | 0-30 | 5-49 }...... 17°46 |14-98 |]...... es 
BOIS 7 fat fas j4:38'] 8-03 | 1-71 | 3-91 | 2-82 | 1-15 | 1-31 | 1-84 | 1-51 | 1-65 [14-73 |14-02 || 67-56 
NESS Ge aera 14-09 | 5-31 | 4:26 | 7-44 | 5-97 | 1-10 | 2-67 | 5°78 |10-69 | 9-19 |19-10 ]13-95 || 99-55 
CES aS ae 13-46 | 5-76 |12-42 | 9-36 | 3-85 | 1-34 | 0-74 | 1-05 | 5-22 /14-51 [17-35 | 5-18 || 95-24 
AT Gee "*Il"g.58 | 9-90 | 7-71 | 6-77 | 2°82 | 0-46 | 1-70 | 2-47 | 1-94 |18-99 |12-84 |14-19 || 88-37 


Means........- 12-54 110-72 | 9-21 | 7:77 | 5:55 | 4-24 | 2-63 | 3-82 | 6-73 12-14 |17-04 }16-56 |} 108-95 


During 1895-1915 (14 years complete), average monthly snowfall was: Jan., 78 in.; Feb.,4°8; Mar., 2-7; 
April, 3:6 ; Oct., 0-2; Nov., 2°6; Dec., 2-9. Mean annual snowfall, 24°6 in.; maximum recorded, 39-0 in., Dee., 
19 


QUEEN CHARLOTTE CITY—Elevation, near sea-level 


214 ToraL PRECIPITATION 
oe ee na Ee Ea Eo a Eee 
NGA Aygo 5 oeall beac omental omionn | Laat | Sao | Es | Pete | Apiciiod | See: DIT tees | 3-03 | vests ; 
OLS ae cteka ase | 7:41 | 5-30 | 5-25 | 5-98 | 1-60 | 0-91 | 1°56 2-97 | 3°59 {14-06 {11-77 {12-76 73°16 
2910... . +--+. 2 OE Ee V8 A at aR 8 LP IU A eA ie US Pd 
Snowfall in Feb., 1915, 7°0in.; Dec., 3°5 ; total in 1915, 10°5 in. 
QUESNEL—Elevation, 1,700 ft. 
215 TorTraL PRECIPITATION 
0-41 | 0-73 | 1-10 | 1-54 3-59 | 0-40 | 0-27 | 0-00 11:69 4 
0:52 | 0°66 | 0-13 |2.....]05-%.. aes male OOFOsSOU ciatererere 
0-21 | 1-53 | 1-94 | 0-73 | 2°12 | 1°01 ]..... fo. ee olfe ee neon 
1:78 | 1-11 | 1:03 | 0-32 | 1-56 | 0-29 | 1-10] 0:00 
0-98 | 2-62 | 1-82 | 2-74 | 0-21 | 1-27 | 1-93 | 0-62 
0:67 | 2-59 | 2-46 | 3-00 | 1°45 | 0-62 | 1°36 | 0-10 
(005+ Him fale Mok? Vita) St ee ee | Rocha) ictire.c 0:30 | 0-70 
1:03 | 1:76 | 0-81 | 1:06 '| 1-84 | 0-32 | 0-45 | 0-20 
1008. = 8. lh 1°70 | 0°00, Ji. ce fe wees efeseees 0:47 | 3:22 | 2-37 | 2-63 1:09 | 1°65 
0-56 | 1-55 | 1°35 | 0:07 | 0-53 2°80 
| 0-82-| 0-31 | 0-53 | 2:46 | 0-51 0:60 
0:46 | 1-62 | 1-07 | 0-50 | 2-55 2-70 
0:66 |.3-46 | 1°42 | 3-13 |.2-20 1:05 
1:43 | 2-67 | 2-28 | 1-81 | 3°64 0:85 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year 1 Jan. | Feb. | Mar. April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual — 
—_).] ES 


QUESNEL—Continued 


90D srl sp eee ep 0°55 | 0:83 | 0-50 | 0-42 | 1-04 | 1-53 | 0-82 | 1-50 | 2-13 | 2-49 | 1-40 | 0-25 13-46 
TOTO a sare sree 0-57 | 1:00 | 0-51 | 0-20 | 1-41 | 2-92 | 1-11 | 2-48 | 0-63 | 0-85 | 2-42 | 1-35 15-45 
OU Mieke, ciststee/es 1-05 | 0-70 | 0-72 | 0-43 | 1-36 | 1-33 | 1-84 | 1-07 | 2-20 | 0-39 | 1-96 | 2°35 15-40 
DONZ ee reteerstatedots 0:45 | 0°55 | 0-10 | 0-88 | 0-40 | 1-08 | 1-66 | 1-94 | 0-70 | 1-31 | 0-97 | 0-50 10-54 
NOUS rte menyan 2-20 | 1:03 | 1-18 | 0-31 | 1-36 | 1-55 | 3-47 | 3-65 | 1-51 | 2-97 | 0-87 | 0-42 20°52 
NOVA Rs ote rinke es 1°52 | 1°84 | O 83 | 0-81 | 1-21 | 2°37 | 2-76 | 0-30 | 1-39 | 0-07 | 1-77 | 0-80 15-67 © 
POLE. Ci aeac 0-25 | 0-15 | 0°47 | 0-72 | 1-38 | 2-08 | 1-82 | 0-79 | 1-24 | 1-24 | 0-05 | 1-90 12-09 
Means incpisiec 1-25 | 1:03 | 0:45 | 0-37 | 0-87 ‘ 1-71 | 1-66 | 1-66 | 1-72 | 1-21 | 1-20 | 0-96 14:09 
eee Be ee ell | 


ees eae ee LOE : 
During 1895-1915 (15 years complete), average monthly snowfall was : Jan.,.11+2in.; Feb.,9°1; Mar.,2°2; © 
Oct., 0:6; Nov., 6:4; Dec., 8-0. Mean annual snowfall, 37-5 in.; maximum recorded, 30:0 in., Feb., 1899. 


QUESNEL FORKS (BULLION)—Elevation, 2,275 ft. 


216 Torat PRECIPITATION 

Seba nel GIO iar I Sarat ple | Ae 2 | Sarina es 2°63 |) 3°54) 0°56 | 1271 J) 1791 1} 2°80 1825S eee 

5 3°28 | 2-97 | 2:40 | 0-96 | 3-31 | 3°36 | 3-06 | 0-31 | 2-71 | 1-06 | 2-83 | 1-31 27-56 
3°70 | 4°75 | 2°39 | 2-21 | 2 85 | 2°54 | 1:39 | 2-94 | 1-54 | 1-64 | 2-47 | 1-43 29°35 

2-33 | 3-20 | 1-24 | 0-83 | 2-23 | 3-90 | 1-83 | 6-07 | 1-85 | 1-94 | 2-91 | 1-70 30-03 

1:92 | 0-82 | 1:48 | 2-09 | 1-60 | 2-95 | 1-52 | 0-53 | 2-94 | 1-70 | 2-34 | 2-74 22-63 

1-23 | 1-37 | 1:14 | 1-76 | 2-29 | 2-76 | 1-31 | 3-16 | 2-78 | 0-40 | 2-35 | 1-33 21:88 

1:98 | 0-60 | 1-09 | 1:09 | 1:71 | 3-78 | 2-60 | 2-76 | 5-19 | 2-95 | 1-08 | 2-20 27-03 

4:15 | 2-25 | 0-35 | 0-72 | 0-87 | 2-10 | 2-04 | 0-12 | 0-72 | 2-46 | 0-87 | 1-60 18-25 

0:90 | 1-43 | 0-52 | 0-98 | 2:26 | 1-17 | 0-45 | 1-55 | 1-34 | 2-17 | 3-43 | 1-40 17-60 

1-78 | 0-12 | 0-30 | 0-81 | 1-26 | 3-26 | 1-45 | 0-50 | 2-95 | 3-53 | 2-12 | 3-57 21°65 

Means) 2 ifiscicn: 2°36 | 1-95 | 1-21 | 1-27 | 1-99 | 2-85 | 1-92 | 1-85 | 2-37 | 1-98 | 2-32 | 1-96 24-03 


During 1897-1906 (1897 incomplete), average monthly snowfall was : Jan., 20:7 in.; Feb., 17-8; Mar., 9-4 ; ; ‘ 
April, 4:1-; ay eae ; Oct., 1:0; Nov., 14:3; Dec., 17-7. Mean annual snowfall, 85-5 in.; maximum recorded, 
45:0 in., Feb., 1899. 


QUILCHENA (DRY FARM)—Elevation, 2,900 ft. 


217 TotTaL PRECIPITATION 
dA Spero resins |} [era netrol | cbsicarroia ene a 0-39 | 0-66 { 0-70 | 1-36 | 0-97 | 0-40 {]....... 5 
LOTS re Se oe 2°61 | 0-70 | 0°87 6 } 1°43 | 0-00 | 0-02 | 1-96 |] 0-45 | 1-65 | 0-97 12-93 
LOLS in Ras eereae 0-85 | 0-70 | 0-59 2 1-88 | 0-31 | 1-34 | 0-94 | 1-05 | 2-25 16-64 


0:48 | 3-7. 2°53 
Snowfallin Oct., 1913, 1-5in.; Nov., 6:8; Dec.,4:0. InJan., 1914, 18-7; Feb., 7-0; Mar.,8+7; Nov., 10:0; 
Dec., 9:7 ; total in 1914, 54-1. In Jan., 1 8-5; Feb., 7-0; Nov.,9°5; Dec., 18-5; totalin 1915, 43-5 in. 


REVELSTOKE—Elevation, 1,476 ft. 


218 ToraL PRECIPITATION 
EL SOS ie erat Cet tnete atesi|ilaemnieree)| dee een] | ecto pall eae oe 1-96 | 3°34 | 3°73 | 0-14 | 2°73 | 4-56 | 4°86 3°65) 1 0. ee C, 
BOO ee eiclaratecersic 5:65 | 5:45 | 2-82 | 1-82 | 3-48 | 2-01 | 1-42 | 5-33 | 2-03 | 3-66 | 7-12 5°72 46°51 
NOOOR Re ot atete it Ue (ie oe he de) Parte pe OED Sales CCP as. oad anno naisoeallohacodl Gs dens lacacnlyscuocll. o.-. - 
LOOD oweisrniass Gls eas eo cise |epele ea] oe ces slo vieos| eameien|cp aun lose nies ouen|s hen iy hou) aaa 4 
TOO RE eer peer O80 aleve al cea 1-49 | 3°65 | 3:41 | 9-68 | 4-65 | 3-75 | 8-47 | 6-20 | 0-30 I’ )...... 
OOS oom eee 6°50" | 0-85" | 4°81) 20701 1992 || S904 ees | ee, S147) 8:47 | 8°79" 4025.1) 9 
1904 8. ea Be 6°12 | 5:51 | 2-87 | 1°65 | 1°43 | 3-67 | 1-61 | 1-53 | 1-74 | 1-03 | 4-90 5°02 37-08 
OOS Sees: etree. 3°20 | 4:83 | 2-37 | 0-78 | 2-94 | 2-54 | 1-19 | 1°43 | 5-68 | 5-43 | 2-73 4-23 37°35 
TOOG so fon eros 4-90 | 3°71 | 0°37 | 1°54 | 2-08 | 5-44 | 1-62 | 0-88 | 4-40 | 6-54 | 4-71 4-01 40-20 
TOOT oie ein 6:55 | 6:26 | 3:47 | 3-25 | 2-67 | 2-54 | 0-53 | 7-02 | 4-34 | 2-28 | 6-09 | 4-09 49-09 
A908 My ee 6:65 | 6-70 | 4°65 | 2°56 | 2-23 | 2-61 | 1-33 | 1-%8 | 1-79 | 2-88 | 5-58 | 2-42 41-19 
DOOD feuoltemie Col Tai G2G2mlsOsn| me ence 1-49 | 3°29 | 2-32 | 1-36 | 2-88 | 4-49 | 7-22 | 3-62 ||,....... 
AD LOA yak bees 3°33 | 4:92 | 4-43 | 4-30 | 0-67 | 2-51 | 0-89 | 1-61 | 2-15 | 6-19 | 6-47 | 8-71 46:18 
LOL ae cae eee 7:55 | 3°27 | 2-98 | 0-83 | 2°59 | 2-13 | 2-57 | 1-63 | 2-64 | 0-46 | 5-14 | 4-30 36:09 
ON 2 Steere ate sess 21 | 3°32 | 0-72 | 1°93 | 1°86 | 2:29 | 4-13 | 4-03 | 1-49 | 4-96 | 5-98 | 8-15 44:07 
NOLS eats he 7-57 | 2-91 | 1-29 | 0-88 | 2-25 | 1-73 | 3-05 | 4-60 | 3-26 | 3-08 | 6-90 | 3°75 41-27 
TOUS Fees sic haters c 9-89 | 2-06 | 3:23 | 2°42 | 1-25 | 2-53 | 0-97 | 1-19 | 3-87 | 2-23 7-09 | 1°65 38:38 
OLD ave cisleteysto sie 3°40 | 2-18 | 0°84 | 3-19 | 4-83 | 2-93 | 4.91 | 0-72 | 2-51 | 0-87 | 3-68 | 5-12 35°18 
Meansiiia tsoec 5°41 | 4°22 | 2-62 | 2-04 | 2°37 | 2-96 | 2-66 | 2-53 | 3-34 | 3-79 5-53 | 4°31 41-78 


During 1898-1915 (1899 and 1903-15 complete), average monthly snowfall was : Jan., 43:9 in.; Feb., 32-6; 
Mar., 11-5; April, 0-4; May,0-1; Oct.,0-1; Nov., 19*1; Dec., 34:4. Mean annual snowfall, 142-lin.; maxi- 
mum recorded, 77-5 in., Dec.; 1912. 


RICHLANDS—Elevation, 2,500 ft. 
219 TotaL PRECIPITATION 


PL OID Paes «sole ect 0:35 | 2-37 | 0-00 | 0-12 | 1-94 | 3-96 | 2-14 | 1-64 15 | 2°76 | 1-09 | 0-00 17-52 
OMe Ger xateteicteys 1°61 | 0-72 | 0-20 | 1°45 | 1°43 | 2-08 | 1-74 | 0-74 81 | 2°41 | 2-02 | 0-73 17-94 
LOLS aos te eee 1:60 | 0°73 | 0:47 | 2-08 | 4-98 | 3-11 | 3-02 | 0-83 | 2-20 | 1-57 0-46 | 0-80 21°85 

Snowfall in Jan., 1913, 2-5in.; Feb.,9-7; April, 0-4; Nov., 0:0 ; Dec., 0:0. In Feb., 1914, 5-0 ; Mar., 2:0; 


Nov., 6-5; Dec., 7:3 ; total in 1914, 20-8. In Jan., 1915, 16-0; Feb., 3:0; 
Dec., 6:0; total in 1915, 27-5 in. 


> 


pril, 0-5; May, 2-0; Nov., 0:0; 


nae 


a 


METEOROLOGICAL. DATA-—PRECIPITATION | 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year 


559 


‘ | Annual 


| Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec 


During 1894-1906, average monthly snowfall was : 
1:0; Nov., 6°9; Dec., 8:6. 


10-25 
15-89 
18:73 
9-58 
10-59 
17°43 
10-95 
9:39 
8-99 
4-05 
9-56 
8-22 
3°56 


33 |10°55 


12- 


1-83 | 0-30 
1°83 | 1°01 
1°28 | 1°08 
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9 
8 
8 
3 
11 
lt 
10 
11 
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9 
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8-08 


0°37 
0°34 
0-90 


RIVERS INLET—Elevation, 20 ft. 


1 


- 
CNP OORNTORNS 


NID 


8°48 
Jan., 11-8 in.; Feb., 14-1; Mar., 15:3; April, 4°3; May, 


ToTau PRECIPITATION 


6°88 
5°78 
3°03 
5°11 
3°10 
6°51 
9°73 
7°42 
4-96 
6:68 
5°43 
4°30 
1:89 


5°45 


3°34 
5-00 
8°77 
3°39 
4-08 
1-96 
6-28 
3°30 
3°61 
4-86 
6-64 
0-29 
5-09 


4°35 


4°13 


NR WNPORE ROR Pp 
lor) 
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3°41 


4-79 


moons 


j=) 
co 


NNOOCW 


16-40 
10-72 
Od!) 
6°37 
8-00 
8:07 
3°29 
4°43 
10-08 
15-16 
10-69 
17°68 
23°00 


10-44 


ROCK CREEK—HE£levation, 1,992 ft. 


O° 
1: 


69 
89 
19 


ToraL PRECIPITATION 


1°69 
1-11 
4°21 


3-60 
1-68 
1°13 


0:37 
0°36 
4°80 


1-66 | 0°89 
0:81 | 1:21 
0-08 | 1-02 
0:28 | 0°74 


14-78 
6-76 
13-50 
14-16 
9-57 
13°18 
19-61 
18-13 
8-23 
22°58 
14-42 
9-76 
26°85 


14-73 


1-02 
1-14 
0-99 
0:87 


17-93 
19-72 

9-26 

8-46 
19-29 
12-80 

8-59 
20°12 
16-17 
23°97 
21°36 
21-14 
13°54 


16°33 


Mean annual snowfall, 62:0 in.; maximum, 63°8 in., Mar., 1894. 


1-12 
0°85 
1°53 
etl 


7°07 
19-13 
17-77 
11-29 
20°14 
15-80 
13-94 
20°78 
19-23 
13-96 
13°56 
20-09 
21°62 


16-49 


0-98 
0-80 
0-90 
1-35 


126-74 
118-72 
102+69 

96°14 
102°81 
122-91 
118-71 
122-21 
104-94 
122-71 
111-18 
116-52 
134-58 


115-43 


13°66 
11°74 
19-54 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 16-5 in.; Feb., 4°3; Mar., 0°8; 


Jan., 1914. 


IVEGANB'S «215 ste tess 
During 1900-15 (1901-04 no record), average monthly snowfall was : 


Oct., 1:0; Nov., 5°4; Dec., 9°8. 


3°62 | 2-40 


tO NRFNORFNRNN 
ie) 
On 


“17 


April, 4:1; Oct., 5°2; Nov., 23:2 ; 


Feb., 1909. 


Means....... 


During 1909-15 (1909 incomplete), Ze 
3:0; Dec., 1-6. Mean annual snowfall, 29-3 in.; 


14-44 | 7-21 
9-85 | 2°72 
6:88 | 6°74 
8-28 | 8:25 
12-22 | 4:72 
8-31 | 5°51 
10:00 | 5-86 


ROSSLAND—Elevation, 3,400 ft. 


1° 


WWONHROnNb 


87 


Dec., 30° 2. 


Toran PRECIPITATION 


Orbs WhO Orb Go Go WS 
for) 
ns 


oO 
oO 


3°55 


3°21 


2°55 


RORNRFOWRCOF 
(vs) 
o 


1-61 


1:24 |) 2-56 
0:46 | 2-64 
0:71 | 1-41 
5-89 | 4°28 
1:08 | 0°13 
0-14 | 2-82 
1-09 | 1°25 
1:33 | 2-20 
3-14 | 1-96 
O-71 | 1:19 
0-09 | 3°29 
0:07 | 0-76 
1:33 | 2-04 


for) 
S 
© 


NWRWOWWWHEW 
j=) 
ng 


2:79 


3°63 


ou 
Jo) 
Ke} 


3°33 


Mean annual snowfall, 37-8 in.; maximum recorded, 18:3 in., Jan., 1913, and 


Jan., 30:9 in.; Feb., 20°6; Mar., 13:0; 


RUSKIN (STAVE FALLS)—Hlevation, 125 ft. 


5:51 


64 


average monthly snowfall was: Jan.,18-9in.; Feb.,4:8; Mar.,1-0; Nov., 
maximum recorded, 69:5 in., Jan., 1 


Toran PRECIPITATION 


2-16 


4-76 | 2-08 
2°76 | 7-65 
6-24 | 2-08 
3:63 | 5-81 
0-54 | 9:86 
O-14 | 1:77 
3:01 | 4°88 


SALMON ARM—Hlevation, 1,150 ft. 


Sub7 


82 
OL 
“77 
57 
*82 
+20 
7°56 


+38 


913. 


8:58 


Mean annual snowfall, 127-2 in.; maximum recorded, 44°7 in., 


75-07 


224 Toran PRECIPITATION 
SE cp a ae ee ae Z10 ] 0-95 | 3°80] 1-12) 0-93 | 0-48 | 2-98 | 2-99 | 2-30 ]]........ 
OND ae 5:30’ |'i:60'|'6:60'| 1-40 | 1-00 | 1-79 | 0-33 | 0-22 | 2-19 | 0-70 | 0-60 | 0-90 |] 16-90 
UBL rs tie; 3:00 | 1-55 | 0-75 | 1:14 | 2-64 | 0-42 | 1-24 | 0-00 | 3-64 | 0-26 | 0-72 | 0-51 || 14-87 
CRs 3.37 | 1-30 | 0-20 | 0-71 | 1-34 | 0:65 | 0-00 | 0-57 | 1-16 | 1-77 | 2-90 | 2-65 || 16-62 
Bee el Vcacas «= her ewsn on O25. feGeBO bec aa ls caeules decd ls Peecbes stele amuatoatvomiecte le Sais Memes | ean , 
Ri emeemeny eel oie 2, |. sc e-|- sees 1:97°|'2/59'|'0-72'] 0-21 '|'1-28 | 2-95 | 4-12 | 2-53 |]... 
BESTE Aa ito 5:80 |'1538'|i333']'0-66'| 1-49 | 1-83 | 1-75 | 1-90 | 3-23 | 0-31 | 1-38 | 0-45 |] 18-41 
OSes, .., 3.26 | 2-11 | 0-73 | 0-67 | 1-32 | 0-87 | 0-51 | 1-51 | 0-92 | 1-10 | 1-39 | 1-25 || 14-64 
BOOS een he 3-15 | 2-32 | 1-59 | 0-31 | 0-90 | 2-26 | 3-22 | 0-50 | 2-16 | 1-10 | 2-68 | 1-52 | 21-71 
eet 


° oa 1 wh eek Ue 
- \ a 


560 COMMISSION OF CONSERVATION. oa 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee | Annual | 


SALMON ARM—Continued 


LOLO AS eereetstonte 0-79 | 1°60 | 0-59 | 0-58 | 0-92 | 3-13 | 0-89 | 1-08 | 0-73 | 3-22) 5-09 | 2°38 21-00 
bi Worcs come 3°43 | 1-30 | 1-92 | 1-52 | 1-44 | 0-96 | 1-70 | 1-71 | 1-80 | 0-33 | 3-84 | 4-50 24°45 
1912 RF yee 2-60 | 1-13 | 0-03 | 1-55 | 0-66 | 0-87 | 2-14 | 2-08 | 1-21 | 1-48 | 2-51 | 2-11 18-37 
TOUSEN 2 elon es 3°85 | 1-13 | 0-60 | 0-38 | 1-39 | 3-16 | 1-92 | 1-45 | 1-31 | 2-00 | 1-88 | 0-81 19-88 
POLARS Denes: 3-08 | 1-36 | 0-87 | 1-27 | 1-36 | 1-34 | 0-73 | 0-19 | 2-17 | 1-54 | 3-02 | 1-55 18-48 
TOUS coe tere ater 21S H 70° 500 BLO E1526 823m (65303 al ey nei | Seen Snes | ant | aR | MoO Oo. 20% - 
Means, 3 ois0 ss 2°64 | 1-38 | 0-81 | 1-02 | 1-45 | 1-98 | 1-25 | 0-95 | 1-71 | 1-52 | 2-55 | 1680 19-06 


During 1893-1914 (1897-1905 no record), average monthly snowfall was: Jan., 23-5 in.; Feb., 10-9; Mar. 
2°5; Nov., 7°8; Dec., 16-1. Mean annual snowfall, 60-8 in.; maximum recorded, 38-5 in., Jan., 1913. 


SALMON ARM (EXPERIMENTAL FARM)—Elevation, about 1,150 ft. 


225 ToTaL PRECIPITATION 

DOL iS Be eee lida ae [eee oe | Renn ees eee 1184") 1-149''0*32) 10: 017 5°34 [2535 {lean 

EOL 2 aes cicetoen: 2-76 | 1-18 | 0-22 | 1-05 | 0-38 | 0-87 | 2-00 | 2-83 | 0-74 | 0-53 2-09 | 1-83 16-48 

NOLS Beteiatca tee 3°15 | 0-90 | 0-51 | 0-52 | 1-26 | 2-72 | 1-83 | 0-78 | 1-74 | 1-84 | 1-33 0:78 17-36 

NOUS Saisie ee 3°59 | 1-45 | 0-99 | 0-97 | 0-96 | 1-43 | 0-76 | 0.32 | 1-62 | 1-20 | 2-56 1:15 17-00 

LOLS: caer aettern oe 2 15 | 0:45 | 6-96 | 1-93 | 3-51 | 2-55 | 2-56 | 0-50 | 0-73 | 1-32 | 0-87 3-00 20-53 

Means. seercnte 2-91 | 1:00 | 0-67 | 1-12 | 1-53 | 1-89 | 1-80 | 1-11 | 1-03 | 0-98 2-44 | 1-82 18-30 
ee 


During 1911-15 (1911 incomplete), average monthly snowfall was: Jan., 19-9 in.; Feb., 5:4; Mar., 1-1; April, 
1-2; Nov., 8:1; Dec., 16:1. Mean annual snowfall, 51-8 in.; maximum recorded, 31-5 in., Jan., 1913. 


SALT SPRING ISLAND (VESUVIUS BAY)—Elevation, near sea-level 


226 TotTaL PRECIPITATION 
5 Rol 1b OnE OM a | ere ney ae ee 3°98 | 2-41 { 2-00 | 1-51 | 0-20 | 2-75 | 4-17 113-61 5° 30m (hee Fy 
ey eee or ae 7°43 | 3-75 | 5-07 | 3-83 | 3-00 | 2-25 | 2-80 | 0-11 | 2-68 | 3-97 5-18 | 4-03 44-10 
ESOS neineretoccl 7:86 | 2-28 | 3-15 | 2-39 | 2-11 | 0-43 | 0-22 | 0-15 | 1-09 | 0-10 2°73 {10-51 33-02 
SOG, Cire co refarsies 9-67 | 4-83 | 1-69 | 1-08 | 1-66 | 0-92 | 0-30 | 0-51 | 1-00 | 2-54 9-29 | 8-58 42-07 
USO ec creeman 3°44 | 3-58 | 4-29 | 1-26 | 0-83 | 1-31 | 1-79 | 0-42 1-18 | 1-57 | 7-34 |11-52 38°53 
SOS haere cetera: 2-37 | 6-89 | 0-82 | 1-33 | 1-71 | 1-54 | 0-23 | 0-33 | 2-69 | 3-29 6-86 | 4-18 32-24 
dol?) UPL ee 6°33) 4°63 | 2°27") de 5S 1} 2+04 1} 0:09 I shite | dew ol] es ciael Oe ace eee Abas We | 
OOD ais iats'e sige clalened i] Soeeee Tee en at Sara le ent ee eed nee COLE LH aie Gee al emcee) 12°01 |.3:99) |||. ee 
LOLO Neate ors 5:23 | 5°76 | 2-07 | 1-47 | 0-85 | 1-34 | 0-00 | 0-82 | 1-41 | 4:36 9:93 | 7-45 40-69 
OTe epee eek: DBO Bh crerceneia| ear taera| Monee aie | ane ate a | Meee | Seed na ace gy 0-50 15°75, | 4263) 1), pee 
pe PR ae +--{| 9°67 | 4°11 | 0-83 | 1-89 | 1-78 | 1-60 | 0-42 | 2-95 |'1-92 | 4-36 7-21 | 7-23 39:97 
LOIS a ree ee 5-71 | 1-91 | 2-42 | 1-32 | 2-24 | 1-67 | 1-33 | 1-09 | 2-08 | 3-54 8-50 | 2-52 34°33 
1914 +++ [13°45 | 2-75 | 2-18 | 3-07 | 0-36 | 2-21 | 0-12 | 0-26 | 3-40 | 5-50 8-69 | 1-77 43-76 
POLO are setae 3°82 | 2-86 | 2-26 | 2-67 | 2-24 | 0-41 | 0-48 *05 | 0-60 | 5-08 | 6-72 | 9-40 36°59 
Means......... 6:36 | 3-94 | 2-46 | 2-15 | 1-77 | 1-31 | 0-84 | 0-62 | 1-89 | 3-25 7-99 | 6-24 38-82 


During 1893-1915 (1900-08 no records), average monthly snowfall was : Jan., 9*2in.; Feb., 3-5; Mar., 2°5; 
Nov., 3:3; Dec., 2:2. Mean annual snowfall, 21-0 in.; maximum recorded, 23-5 in., Nov., 1911. 
SANDSPIT (NEAR SKIDEGATE) Elevation, near sea level 
227 Torau PRecreiraTIOoN 
LOSS, o& sien [See (aRe es ise. (Seease eee | 0-41 | 0-31 | 3-81 | 


tenet ene 


SANDWICK—HElevation, near sea-level 
228 Torau PreEciPiraTion : 


Ee deceng aos cel | lone ceed ke Geman | aha Mode aol lene Rulon nletle Scalise oom Day, 2°13 11-41 | 3°74 eee - 
LOTS. ainlte eres | 6+ 84 5:47 | 4:07 | 1:79 | Ee91 | 0:27 | 0:79 | 0-89 | 1:24 | 9-43 | RTA eae | 53-05 


Snowfall in Nov., 1914, 7-Oin., Dec., 3:0. In Jan., 1915, 2:0; Dec., 4:0; totalin 1915, 6:0 in. 


SATURNA ISLAND—HElevation, 14 ft. 


229 TotTaL PRECIPITATION 
LOOL AS oie | ornae | saans YaWece Lions ate 0-89 | 2-08 | 1-53 | 0+ 29 0-00 1-31 | 2°97 | +38) (4°08) 11), ee 6. 
ROOD Scie ae eee Rel Sels Ae GSU lircacasec anil avshavoncveit ots eceevel bo Atabene ie teat epee | oer |e cea a | Hanibee | ec. 

Snowfall in Jan., 1902, 13-0 in. & 
SEYMOUR INTAKE—Eleyation, 465 ft. 

230 ToraL PRECIPITATION 
ROT BEE t ao eoae | | cri Dennen Eiainad Patten RC ani Senn, 2-01 | 8-23 {11-34 [23-88 |10-59 |]....... «4 
ADA oe Searee a 38 | 9-37 |11-09 | 6-79 | 3-50 | 4-04 | 0°68 | 1-27 |11-22 |15-90 |22-39 | 4-58 | 100-81 
LOVON een. 13-85 !10-05 | 9-05 | 7-53 | 5-77 | 1-60 | 1-33 | 0-98 | 1-21 21:94 {11-05 |18-92 || 103-28 


ee aoe 
Snowfall in Nov., 1913, 3:0 in. In Jan., 1914, 13:2 ; Feb., 4:2; Mar., 9:0; Nov., 3°7; total in 1914, 30-1. 
In Nov., 1915, 0°7 ; Dec., 17-5; totalin 1915, 18-2 in. 


weed 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Novy. Dec. I Annual 


SHAWNIGAN LAKE—HFlevation, 383 ft. 


: 231 Torat PRECIPITATION 
TN SS 6 Oe Sly Ae ee a CET Peed ae 2-38 | 0-72 | 0-22.) 0-60 | 1-74 | 1-51 | 7-76 | 4-83 ........ 
Ja Bee oe I el eee 7-60 | 5:42 | 1-25 | 2-09 | 2-11 | 1-53 | 0-75 | 2-39 | 1-69 | 3-88 | 8-30 7°86 44-87 
ORS Ghent eee 7-74 | 1-85 | 2-67 | 1-09 | 1°68 | 2-08 | 0-92 } 1-02 | 1-98 | 3:03 110-10 2-44 36-60 
OPA ee easter oles 13-29 | 2-42 | 2.94 | 2-31 | 0-88 | 2-61 | 0-11 | 0-10 3:16 | 5-18 | 8-22 | 1-75 42-97 
at) sy eee 2-23 | 2-07 | 1-94 | 1-57 | 1-79 | 0-88 | 0-73 | 0-08 | 0-71 | 3-77 | 8-27 10:57 34°61 
Snowfall in Nov., 1911, 30-0 in.; Dec., 7-0. In Jan., 1912, 15-0; Dec., 5-0; total in 1912, 20-0. In Jan., 
1913, 51:0; Feb., 2-0; Mar., 1-5; Dec., 5-0; total in 1913, 55-0. In Jan,, 1914, 9-0; Mar., 0-3; Nov., 1:2 


Dec., 3:0 ; total in 1914, 13-5. Total in 1915, 3-0 in., all in Dee. 


SHUSWAP FALLS—Elevation, 1,600 ft. 


232 TovraL PRECIPITATION 
ich aes eee 7.-.|{ 1-56 | 1-14 | 0-07 ; 1-07 | 1-18 | 2-96. | 3-40 | 2-O1 | 1-16 1°5% | 1°79 142 19-33 
NOUS rok. ne eke. 2-17 | 0-90 | 1-04 * 54 | 2°30 | 5-05 | 1:15 | 1-81 | 1-33 | 1-81 | 1-45 | 0°65 20-20 
Ae ie eet ees 1 1-66 | 1-28 J 0-55 | 1-01 | 1-29 | 2-25 | 1-96 | 0-48 | 2-46 | 1-64 | 1-58 | 0-58 16-74 


Snowfall in Jan., 1912, 25-50 in.; Feb., 0-13; Nov., 2°25 ; Dec., 14-25; total in 1912, 42-13. In Jan., 1913 
29°12; Feb., 7-38; Mar., 8:00; Oct., 0-75; Nov., 6:88; Dec., 9:13 ; total in 1913, 61-26 in. , 


SIDNEY—Elevation, 200 ft. 


233 Toran PRECIPITATION 
O14 ae aie oei-l:.7...| 1°26 | 1-63 | 0-28 | 2-14] 0-13.| 0-18 | 1707 | 8°63") 7-08 ST ia a 
LOL eer chenaecne | BAD | 1-66 | 1:65 | 1-65 | 2-06 | 0:74 | 1:30 | 0:03 | 0-76 | 4:17 | 4-82 | 6-89 | 28°50 


In 1914 a trace of snow fell in Nov. and Dec. 


SKEENA RIVER (AT MOUTH FALLS R., Trib. to Hoesall River)—Elevation, near sea-leve] 


234 ToraL PRECIPITATION 
OT Decne a5 ate | PP ts eos kc | 2°27 | 9:27 | 3°34 | 3°73 | 1-64 | 4-11 |10-05 [17-44 118-30 22-06 j/........ 
NOUS on cafe ce ASSO 1a (RG COO A er aes [i ace Cbeoaieed Pail Mechel ian dee aloes elke nee fever: | AT Rae | Pe SN 


SKEENA RIVER (AT KHATADA RIVER)—Elevation, near sea level 


235 Torau PRECIPITATION 
NUE Nae greyed Nee RET EL eek Ee ery er) eed ea eT ce 11°69 4//........ 
AGS eee | 5-12 | 6-39 | 1-81 | 6-74 1-88 | 3:42 | 2-65 | 3-30 | 7-02 |10-66 |12-67 4-024 Br a 


1 Dec. 7 to Dec. 31. 2 Dec. 1 to Dec. 6. 


SKIDEGATE—HElevation, near sea-level 


236 ToTaL PRECIPITATION 
NGO serene wad | (Pere. 2 SP ses oe Niners, gc Nis Sle a | abies oe Pee an ae etc (ee ce | eke pee een COS ts O07 ean 
LOL OMN eet setctss Je | 7°83 | 4-96 | 7-01 | 8:99.| 2:88 | 1-86 | 1-02 | 1-28 }...... | 9-52 {10-06 |10-17 |}...... 
ROU Loess | WIS 53°5u) | 4-60) 1 4-18: | 1524 161-69) [61-93 den lace ep ee) a A sc ae 


Snowfall in Nov., 1909, 2-0 in.; Dec., 18-0. In Jan., 1910, 7-0; Feb., 4-0; Mar., 5-0 ; Nov., 1:7; Dec., 


4°2. In Jan., 1911, 43-6; Feb., 32:6; Mar.,0°0; April, 3-5 in. 


SODA CREEK—Elevation, 1,690 ft. 


237 Toran PRECIPITATION 
ESCO MNS Cases. : 1-67 | 0-70 | 1:10 T 1-68 | 1:95 { 2-15 ( 0-90 | 0-50 | 0-50 { 0°00 ]....../]........ 
ISO ee eel llek sss fonccc-lveseac|oeo,o-{) O48 | O85 | 0°87 |e, 1b 0087 10-00, [0210 | 000) eam 
TSS tier. cree eo 0-43 +15 | 0-00 | C-00 | 0-20 | 3-25 | 0-00 | 0-62 | 0-57 | 0-70 | 0-87 |} 0-45 9-24 
1s at ey ea 0-85 | 0-00 it 0-00 | 0-17 | 0-48 | 0-55 | 0-20 | 0-50 | 0-35 | 0-88 | 0°55 4°53 
SSH wenlenie cc 0:05 | 0-67 | 0-00 | 0-00 | 0:25 | 0-75 | 0°52 3 | 0:33 | 0-00 | 0-00 | 0-73 3:43 
ODM Nn ssh loc ae «|. conde a osidclaacy nella nustinsetes§ lemutoslenacs stiactor. 1 0s 20"1. OF 66 1a 
DOTA oer cote aks 1-31 | 3-10 | 1-99 | 0-70 | 2-13 | 4-28 | 2-54 | 0-18 | 1-20 | 0-34 | 1°56 | 0-73 20-06 
TOUS ee. oat 0:35 | 0-17 | 1-31 | 1-08 | 3-07 | 2-50 | 1-85 | 0-18 | 0-61 | 0-50 | 0-30 | 0-80 12-72 


*In Nov., 1913, a new station was established by the Province. The earlier records are from the Dominion, 


_ Meteorological Office. 


During 1879-1915 (1880, 1881 and 1886-1912 no record), average monthly snowfall was: Jan., 6:6in.; Feb., 
11-3; Mar., 2-2; Oct.,1°0; Nov.,4°2; Dec.,5*7. Mean annual snowfall, 31-0 in.; maximum recorded, 3-10 in., 
Feb., 1914. 


{ .] , 4 _ 6 ¥ al ~ fl “{ pee 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


SOOKE—Elevation, 25 ft. 
Tora PRECIPITATION 


4 2°3 1-56 | 5°75 | 5-08 {15-15 | 6-65 61-07 
12-64 | 1°35 | 1-58 | 1-28 | 1-91 | 0-92 | 0-70 | 1-92 {14-33 |17-82 77°98 
9: 1 1-43 | 7-15 | 7-14 | 4:03 | 4°71 60-10 
1 


eee wme efor esc slerececrslewes sete reccelerecscfesvicseloecsicecloesarelecvecseleaccceloesccccelivegs oe oo 


0 
. . 0: a es 
-21 | 2-00 | 1-16 | 1-99 | 0-31 | 2-81 | 1°44 | 3-10 | 6°87 |11-24 43°94 
: 0-45 | 3-11 | 6°92 | 9-94 | 2-47 43°94 
3°70 | 2°65 | 0°58 | 2-93 | 0-06 | 0°36 | 3:42 | 6-22 | 9-48 | 1-42 48°64 
2-71 | 1-88 | 1:68 | 0-23 | 0-73 | 0-02 | 0-71 | 7-56 | 8-01 | 8-32 37°21 


Mleansiiaasi.csts + 8:98 | 4:85 | 4°47 | 1°79 | 1°83 | 1°68 | 0-74 | 0-94 | 2-98 | 5°54 | 9°88 7°79 51°47 


During 1903-15 (1907-09 no record), average monthly snowfall was: Jan., 8-0 in.; Feb., 4:9; Mar., 5-0; 
Nov., 1:9; Dec., 1°4. Mean annual snowfall, 21:2 in.; maximum recorded, 31:5 in., Feb., 1904. 


SOOKE LAKE—Elevation, 560 ft. 


239 Toran PRECIPITATION 
ETRE Seen | rato ec Meeeerea| Rooeicnd Geerat moo occ aoa iogenc 0-90 | 4°85 |16-14 | 3-57 }j....... é 
tone aa Ss omar 17°49 | 3°85 | 3-68 | 2°04 | 1:28 | 1:77 | 0:05 | 0:40 | 3-26 |10-07 |11-90 | 1-95 57°74 
LOLS octets 4°23 | 3°80 | 3:85 | 2-23 | 2°12 | 0-50 | 1-39 | 0-06 | 0°37 |12-80 |10-53 |14-90 56:78 


Snowfall in Jan., 1914, 7-Oin.; Nov., 2:0; Dec., 1:0; totalin1914,10°0. Totalin 1915, 5-Oin., allin Dec. 
SORRENTO—Elevation, 1,180 ft. 


240 ToTaL PRECIPITATION 
OVS eae eT ec ere cee ot hee all edene rovers Ue Steieell eeloneee cil leceteierers LON 149. 36 12-270 “S8al | Meee 2 
LOLA ere elements 3°18 | 1°32 | 0°83 | 0°50 | 0°83 | 1-02 | 0:70 | 0-21 | 1:91 | 1-12 | 2:49 | 0-50 14:61 
NOLS aac crs 1:47 | 0-51 | 0-86 | 0-83 | 3:08 | 4°46 | 3-40 | 0°68 | 1°20 | 1°29 | 0°67 | 2-49 20-94 


Snowfallin Dec., 1913, 7-2in. In Jan., 1914,12-1; Feb.,9-3; Mar., 1-0; totalin 1914, 22-4. In Jan., 1915, 
11:2; Feb.,1°2; Nov., 4:5; Dec., 14:5; totalin 1915, 31-4 in. 


SPENCE BRIDGE—HElevation, 770 ft. 


241 Tora PRECIPITATION 
TS TS dics caiee 0:90 me ONSOR Raa eee 0:59 | 0-13 | 0°34 | 0-3 10'S 75097 aie 
STARE er, she ci 1°51 | 1:13 | 0-70 | 0:43 1-03 | 0:36 | 0:61 | 0-26 | 0-19 | 1°97 | 0-24 9-99 
STD oey oO cedaucec 1:45 | 0-09 | 1-49 | 0-26 | 0°23 | 0-97 | 2-25 | 1-18 | 0°45 | 0-62 | 1-46 | 1°39 11°84 
BUG seer eaten 0-40 | 0:73 | 1:23 | 0-10 | 0:46 | 0-13 | 0-22 | 1-26 | 0-62 78 | 0:59 | 0:29 6-81 
TRY A CaM Ve MRP RE UIE LG 0:65 | 1-68 | 0-51 | 0-38 | 1°41 | 0°75 | 1°25 | 1-07 | 2-37 | 0-01 | 1°12 | 0-76 11-96 
POTS ese Sr eieten es 0:95 | 0°57 | 0-49 | 0-22 | 1-42 | 0-05 | 1-07 | 0-16 | 0-61 | O NOS PH esa ahr wate cae 
STO seer Sethe O8'75e| 235; (42°68 | O824 O59] 150i ic ci.c0 5 ai] sictecoss tell ei eyoreeori| ct eroveietes| Sterecene is itso wie cere ||| selene 3 
LSS Oe Na A, oe caillltecoes es Rul cere ciate] ote srecabell auenovelerei|laue a covenel | dsmexseeel comes checell sestayemeret opetenenouet| ouetatebe O855. 4 P24 iI). 3 eet 
1S83e. bee te 0°55 | 0°13 | 0-02 | 0-03 | 0:39 | 0-00 | 0-00 | 0-17 | 0-00 | 0-00 | 0-03 | 0°45 1:77 
A SSA N Sotece arese | olevertie.e | oo mictere 0°27 | 0-10 | 0-40 | 0-93 | 0-63 | 0°43 | 0-82 |......}......-]...... wenriee 5 
SSS ere settee elit sia autacal] eeabs le recollinde Oa seat aveiet a hug] ius ahore ta lbahetenomecnl automa ae 0-84 | 0-00 | 0-91 | 0-45 | 1°44 |/....... 4 
LBRO ec ceieeeete 0:78 | 0°43 | 0-31 | 0:37 | 1°43 | 0-15 | 0-28 | 0-06 |} 1-28 | 0°28 | 0-32 | 1-16 6-85 
SOO rosie 1:99 | 1-09 | 0-45 | 0°26 | 1-43 | 1°85 | 0-78 | 0-79 | 0-24 | 0-37 | 0-83 | 2°79 12-87 
SOM ios crde Stat aes 0:00 | 0:48 | 0-74 | 1-04 | 0-14 | 1-01 | 0-09 | 1°12 | 1-56 | 0°57 | 0-81 | 1°35 8-91 
BOB cece have wees 0-85 | 0:00 | 0-15 | 0-18 | 0°42 | 0-55 | 0:17 | 0-22 | 0-52 | 1°03 | 2-56 | 1-50 8°15 
ROS Nath ers 2 teres 0-46 | 0°58 | 0:92 | 0-54 | 1°21 | 0-40 | 0-82 | 0-20 | 0-79 | 1-18 | 1-44 pis 8:91 
NSOE Ae ievstce re ol 2-22 | 0-34 | 0:15 | 0-21 | 2-22 | 1-88 | 0-40 | 0:30 | 2°76 | 1-23 | 1-25 +58 13-54 
EQS IR ets oles 1:37 | 0-32 | 0-55 | 0°66 | 1-71 | 2-27 | 0-32 | 0-04 | 0:69 | 0-30 | 1-08 | 0°59 7-90 
SOG Mae ieee eau 1:48 | 0°95 | 0-27 | 0:66 | 0-26 | 0:01 | 0-00 |} 0-03 | 0-04 | 0-02 | 1-62 | 0-19 5+53 
LOOT erm eres 0:28 | 0-15 | 0-07 | 0:44 | 0:02 | 0-70 PUD Merete he ler erate shes] such ovetens)| se teler< the Sate tet || Cee A 
DOO2 eSapacit qreenotall l erecatake cell (etre vas !| tore a evell| coersasos cil veusraverstctl otmestenerel |icremavers OOQ ke det een eel lee O°65) il. 3. eee 4 
OOS Rotates ok ell stavcmsie ail ldcerereltiemevenoeee OO Ti cer acl eee oleeetoen LOS 0) Ol Waa eewe IeeG min Recor bomen Indaces 
1OO4 nsec stave cs (O58) OORT lees om allaomeao OsOLP | O28 at ctw i| (5 ceceperesaltlecere ehevel|lsuacots eis] a:eutiare rail <evere otel||| Oeeeetenene é 
OOS caletoree eles 0:36 | 0-10 } 0204.) 0.0. OF 97 HKOPGLE | OFZ9: Seer erellfere.c aie seilleiere tare cell (heveteretel everete. ot || ecene ranean ‘ 
LOOG SS. Seale reste ic shee 0-38 OF O3F 1c Sere lliciet Sets Oe 22 Ns Hae ieases cmd ones ee 0-12 | 2°35 BR tects é 
LOO Tien mpascte ater 0250) 10"25) 1020) 150203) 102139 O80 f O60 es aetalites delle taleiet 0°63°| 0°38. )|\.. sae 
OOS Ss cuore custehe O<43a 0-72 7180220) aOs SO ne meercrtnieetne Qs OO). veer gel || Be c£d ect] evcvetn ti enereemers Le 20) I10 nen 5 
IMGRS Scien + 0:86 | 0-58 | 0:53 | 0-31 | 0°82 | 0-67 | 0-50 | 0:47 | 0°78 | 0-51 | 0-98 | 0-99 8-00 


During 1872-1908 (12 years complete), average monthly snowfall was: Jan., 5:lin.; Feb., 3-9; Mar., 2°2 ; 
Nov., 5:0; Dec., 7-0... Mean annual snowfall, 23:2 in.; maximum recorded, 23-5 in., Feb., 1879. 


STAVE LAKE, UPPER—Elevation, 250 ft. 
242 ToraL PRECIPITATION 


Tiere ae (ees eee hes. sae ese ees | 3-63 | 0-97 | 0-89 {15-92 |14-71 [26-28 ||........ 
Snowfall in Dec., 1915, 22*5 in. 


/ 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continuea 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


STEELE—Elevation, 2,433 ft. 


94 Tora. PRECIPITATION 
IROSS-Lea seen: 0-50 { 1-55 | 1°10 | 1°80 | 2-44 | 1-12 | 1-54 8 | 1-99 | 0-95 | 4°10 18°32 
pot We alee ae ee 1-80 | 0-47 | 0-66 | 1°47 | 2-24 | 2-11 | 0-30 | 1-56 | 1-90 | 1-13 | 1-5 1-16 16°30 
PSO Oe ics Bre: 2°35 | 0-05 | 0-87 | 0-50 | 0-98 | 1-25 | 1-40 | 0-16 | 3-07 | 0-37 | 0-32 | 2-09 13°41 
SOG Kc sie tus e cre 1-86 | 0°31 | 0-67 | 0-83 | 0-89 | 1-09 | 0-83 0-72 | 0-19 | 2°76 | 1°23 13°58 
USOT cntatieticc es celhsesreicalaets ces OO Mi O2 ie eres MTSE heen ears | heute tla lesecte callie erento dct ravens nro eeleale 
“Dy Thess ar Sich ol] Seon GEIS ae IR Peale omnes (a Wee cs Deters oan Bape fac es 
LOA Secale hie Sie.p 2-54 | 0-45 | 1-80 | 1-64 | 0-96 | 2-07 | 0-80 | 0-49 | 1-36 | 1°83 | 2°49 | 0-75 17°18 
OLD ee toe cic aS 0-95 | 0-34 | 0-17 | 0-75 | 1-91 | 3-06 | 2-23 | 0-34 | 2-22 | 1-36 | 3-07 | 1-95 18°35 
he ae NS Te A ee ee Se 


*In Noy., 1913, a new station was established by the Province. The record for 1893-1897 is from the Dominion 
observatory. 


During 1893-1915 (complete record for 6 years), average monthly snowfall was: Jan., 11-7 in.; Feb., 4:9; Mar. ; 
a 3 aed 1-2; Oct., 0+2; Nov., 14:0; Dec., 8-4. Mean annual snowfall, 43-3 in.; maximum recorded, 22-6 in., 
ov., & f 


STEVESTON (GARRY POINT)—Elevation, 6 ft. 


243 Toran PRECIPITATION 

SOG Sel. Gate coe Hiewuts-3§ 4°42) | 1°28 | 3°11 | 1°83 | 1-45 | 0-00 (02239) 0:92) 3250 1 °7°967)' 7-85) Ilune anes 
ABO Tire es ano ae 4°69 | 3°68 | 3°33 | 1-96 | 1-74 | 1-38 | 2-7 1-32 | 1:34 | 1°15 | 7-49 | 8-33 39°16 
OOS i aces es 3°75 | 5°69 | 1-49 | 1-64 | 2-03 | 3°84 | 0-32 | 0-15 | 2-74 | 2°87 | 6-36 | 2-36 33°24 
BS OO arte ecte 5:80 | 4-67 | 2-11 | 2-65 | 3-80 | 0°69 | 0-30 | 4-01 | 1°23 | 5-27 {10-72 | 5-71 46:96 
NOOO ate Satctewis 5:12 | 4°47 | 6°79 | 3-25 | 2°43 | 3-68 | 1-01 | 2:38 | 1°46 | 4-23 | 6-39 | 6-41 47-62 
WOOL ae bese 6:12 | 4-38 | 1-54 | 3°13 | 3-50 | 2-91 | 0-99 | 0-05 | 2-46 | 3-35 | 7-00 | 4-08 39°42 
SAG ORAS saree ht 4-50 | 6-31 | 4-11 | 2-05 | 2-64 | 1-63 | 1-47 | 0-76 | 2-43 | 2-63 | 5°67 | 5-62 39-82 
ODS ees dal ecis 4-54 | 1-21 | 3-15 | 1-12 | 1-66 | 2-61 | 1-27 | 0°60 | 5-29 | 3-44 | 9-43 | 3-32 37° 64 
LOOSE eater crenata 4 8:05 | 6-21 | 4-61 | 2°22 | 1-33 | 1°36 | 1-78 | 0-46 | 1-93 | 2-41 | 6-15 | 8-08 44-79 
OOD He Oe ace 5°26 | 3°23 | 3-97 | 0-78 | 2:31 | 1°84 | 1-68 | 2-16 | 7-82 | 3-04 | 3-29 | 3-80 39°18 
BOOG TY noes 5-70 | 3-43 | 2-03 | 0°65 | 2-75 | 1-77 | 0-24 | 0-55 | 6-79 | 4-88 | 5°85 | 5-72 40-36 
DO Ten pe arnets 5:20 | 5°68 | 1°51 | 2-48 | 0-83 | 0-60 | 0-07 | 0-14 | 0-23 | 0-47 | 6°57 | 6°52 30°30 
EIOSisec seni eae 4-96 | 3-99 | 1°52 | 1-35 | 2-88 | 1-34 | 0°73 | 0-56 | O80 | 3-72 | 9-29 | 5-24 36°38 
OOO Sore, Se oie oiciel ss 3°74 | 4:68 | 1°97 | 0:55 | 1-80 | 1:21 | 1-23 | 0-67 | 0-89 | 3-71 | 9-61 | 3-03 33-09 
INO ee Ae hee 6:59 | 3-02 | 2-08 | 1-92 | 1-73 | 1°47 | 0-01 | 0-46 | 1-12 | 6-08 | 7-47 | 6°17 38-12 
LO LDR ete. 3°69 | 1-70 | 1-13 | 1°46 | 3-42 | 1°31 | 0-54 | 0:79 | 2-68 | 1-24 | 5-86 | 5°50 29°32 
ODM sealers e ausle’s 5-52 | 3°30 | 0°41 | 2°42 | 2-25 | 1:49 | 1-62 | 4:46 | 1-99 | 4-17 | 6°25 | 5-43 39°31 
BOS ete a excketees. 5:37 | 2:42 | 2°85 | 1-84 | 3-46 | 2°89 | 1°36 | 0-51 | 2°47 | 4-29 | 5-21 | 2-28 34°95 
POLS. Sac cas 6 8-41 | 2-10 | 1°44 | 2-46 | 0-53 | 2-44 | 0-13 | 0-37 | 3-60 | 4-41 | 6-17 | 2-59 34°65 
MOL Me cc cergrctts 4°34 | 2.62 | 2-78 | 1-75 | 2°52 | 0-33 | 0°53 | 0-33 | 0-37 | 6-14 | 3:92 | 7-44 33 -07 
INTCANIS ie rielcrrcte.« 5-33 | 3-86 | 2-50 | 1-94 | 2°27 | 1-81 | 0-90 | 1:06 | 2°43 | 3-55 | 6°83 | 5+27 37°75 

During 1896-1915 (1896 incomplete), average monthly snowfall was: Jan., 8:6 in.; Feb., 2-8; Mar., 2-0; 


Nov., 1°8; Dec., 1-7. Mean annual snowfall, 16:9 in.; maximum recorded, 30-2 in., Jan., 1901. 


STEWART—HElevation, 215 ft. 
ToTaL PRECIPITATION 


jgode boas an lOc mena botrenel laapootl|cetns alone ndlol jo doo.cn SILA el Ga 337 01s 90) eee 
8-64 | 3-99 | 8-71 | 5°61 | 2-21 | 2-21 | 3-01 | 3°67 | 3-24 | 6-23 | 8-70 {11-71 67-93 
2-81 | 3:60 | 1°78 | 2-82 | 2°64 | 1-50 | 1-53 |... ... 6°85 | 8°78 | 7°66 14-44 |i 
6-00'| 3°56 | 6-31 |...... 2-58 | 1-78 | 5-43 | 6-69 |10-87 |10-68 | 8-82 {11-62 |/....... 
8°73 | 6°25 | 4:82 | 3-80 | 1-62 | 0-52 | 9-06 | 2-61 | 9-07 | 7-37 | 8-26 | 2-98 60-09 
Gs00) |rseos) | 228% | SOD h Lela 220 Ae OG) tceiecrete|tsvetcistetei| slscstss 0°82, 4).9*06 |} serine 


5°44 | 4-16 | 4-90 | 4-31 | 2°15 | 1-64 | 4-20 | 4°32 | 7-64 | 8-84 | 7-11 |10-29 65-00 


Duri 1910-15 (3 complete), average monthly snowfall was: Jan., 42-8 in.; Feb., 27-3; Mar., 11-3 ; 
April, The Oct., is Nov. 29-05 Dec., 58°6. Mean annual snowfall, 178-7in.; maximum recorded, 106-0 in., 


Dec., 1912. 
STRATHCONA PARK-—Elevation, 980 ft. 


245 ToraL PRECIPITATION 
ee MIEN SE I). Sas oe Ls sd vs Leave [ic aoa fede Peewee Sete 4-32 | 8°85 | 1°52 ||......- ; 
OIG Se occ. llio:30 | 7:79 | 6-54 | 3-67 | 0:76 | 1-72 | 0-22 | 0:95 | 3-90 | 8-52 |13+11 | a ine | epee ae 
~ Snowfall in Jan., 1914, 25-0 in.; Feb., 50-0; Mar., 32-0; Nov., 13-2 in. 
246 SUGAR LAKE (HEAD OF*)—Elevation, 2,080 ft. 
ToraL PRECIPITATION 
OS Gro Se EB | ERR Girne Ol icrciaca ae O-90f| 1°31 | 2°58 | 2-97 | 3°47 | 2-04 3°16 | 4°26 | 3°54 | oh eee F 
eee | 5-19 |io8'l'is3i'| 1-98 | 2-70 | 4-85 | 2-53 | 2-65 | 3-37 | 3-35 | 3-88 | 0-59 || "33-78 
il 19 30th. 
erate Nes 1912, 4°5in.; Dec., 36°0. In Jan., 1913, 62°6; Feb., 6°6; Mar., 15:2; Nov., 14°9; Dec., 


7:5; total in 1913, 106-8 in. 


* Records taken by the Couteau Power Co. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. Oct. | Nov.| Dec. I Annual 
SUMMERLAND—Elevation, 1,100 ft. 
247 ToTaL PRECIPITATION 

NOV Ane cas cee ie al I oom eal olor Imola do eh ood igo woell>aa dee 1-26 | 1-69 | 1°86 | 0°33 | 0:45 | 0°91 [12.32 + 
1OOS Tre ace ee 0-44 | 1-22 | 0°57 | 0-43 | 2-02 | 0-27 | 0:88 | 0-97 | 0°36 | 0-51 | 0-16 | 0-73 8°56 
TSO9 oi. steisns erc.e 1:01 | 0-68 | 0°16 | 0-07 | 1°85 | 1°52 | 3°22 | 0-85 | 0-91 | 0-72 | 0-94 | 0-38 12°31 
OU Osa hearts e 0-52 | 1-00 | 0-14 | 0-51 | 0-95 | 1:01 | 0:27 | 0-82 | 0-33 | O-51 | 1-60 | 1-17 8°83 
AOU ee apere oie 0-78 | 1-00 | 0-33 | 0:06 | 1°24 | 0-83 | 0:54 | 1-26 | 1-08 | 0-13 | 1-78 | 0-50 8°53 
MOTOS cians 6 seis 1°52 | 0-86 | 0-08 | 1°61 | 1-11 | 1-60 | 1°53 | 2-14 } 1-34 | 1°33 | 1°15 } 0-55 13+82 
IOUS Rie cciie oe ints 1-06 | 0-50 | 0-20 } 0-35 | 1-63 | 4-60 | 0°36 | 0-83 | 0-26 | 1°20 | 0-50 | 1-00 12-49 
NO TA ei yontiocter oe 1:91 | 0-57 | 0-34 | 1-02 | 1-17 | 1-32 | 0-25 | 0-12 | 2-24 | 0°78 | 0-92 | 0-82 11-46 
OVS ahr > vernats seers 0-53 | 1°00 | 4-28 | 0°48 | 2-83 | 0-86 | 2°41 | 0-27 | 1-24 | 1°16 |} 0-82 | 1-85 14°73 
IMeGankin miter 0:97 | 0-85 | 0°39 | 0-57 1 1-60 | 1-50 | 1-19 | 0-99 | 1-07 | 0-74 | 0-92 {| 0-88 11-67 


BENTO (CEO AIA PLR NI ee A a TOE Ne Nh eee 
During 1907-15 (1907 incomplete), average monthly snowfall was: Jan., 8-3 in.; Feb., 6-7; Mar., 0-3; Oct., 
0°9; Nov., 3°7; Dec., 7:5. Mean annual snowfall, 27-4 in.; maximum recorded, 15-1 in., Jan., 1914. 


SWANSON BAY—Elevation, near sea-level 
248 ToraL PRECIPITATION 


. 3°61 3 ° 
12-13 |19-58 |22-18 | 9-67 | 6°85 |11-31 | 5:47 [25-95 [21-55 {31-08 |13-09 || 196-28 
14-41 |13-75 | 7-24 | 8-91 | 6-59 |12-02 |25-21 |25-40 {32-19 }23-22 | 6-05 || 189-21 
14°19 |24+20 |18-48 | 7-14 |10-87 | 3-60 | 3-76 |10-22 {14-94 |25-62 {41-15 || 195-39 
7°48 |26-20 | 8-01 | 5-37 | 8-82 | 4-04 | 3-28 | 8+71 [25-77 |27-53 |28-04 || 180-82 
19-20 | 4-97 |12°76 | 6-85 | 3-05 | 0-86 | 5:16 | 7-51 {16-22 |27-22 |29-60 || 155-07 
102322, |18= 025 20227, (L274 S29) | vatrerereitiolecterakel| eel ay ekere|| cnet ata tte) vet 2teke | tere tet et! tei aran 


Means) ...0. ci 19-01 {12-94 |17-79 114-82 | 7-44 | 6:28 | 5-92 | 8-46 [14-26 |21-47 128-26 123-32 || 179-97 


During 1907-13 (1908-12, complete), average monthly snowfall was: Jan., 56-3 in.; Feb., 25-4; Mar., 11°8; 
April, 5:9; Oct., 0*°7; Nov., 9°5; Dec., 10:7. Mean annual snowfall, 120-3 in.; maximum recorded, 130°5 in., 


Jan., 1911. 
TAPPEN—HElevation, 1,350 ft. 
249 ToTau PRECIPITATION 
Et PC a 4-11 | 0°88 } 0°74 | 0-36 | 1-09 | 3-20 | 1-95 | 1-49 1-7. 2-00 | 0°89 20°29 
OTA UR sclaeree soy | #19 2:28 | 1-23 | 0-76 | 0-90] 1-15 | 0-69 | 0-31 1-90 | 3-60 1:20 | 20-19 
TOUS ser. A acca 2-51 | 0-76 | 1-01 | 1-34 | 3°55 | 3°92 | 2°75 } 0-60 1-34 | 1-96 | 3-23 24-19 — 


During 1913-15, average monthly snowfall was: Jan., 30°9in.; Feb., 9:8; Mar., 2:4; Nov.,9°4; Dec., 14°8. 
Mean annual snowfall, 67:3 in.; maximum, 41-1 in., Jan., 1913. 


TERRACE—Elevation, 545 ft. t 
250 ToraL PRECIPITATION 
Le ee ee 
TO UD ence, Sassitaets Mt pateone ok eee rence] Minne suk, ey Seat ean Ieee DSP | eects) | eee eckameueen | ieee 0°93 197-36) (96298! eee ¢ 
NOLS SSA chee 3-66 | 1°26 | 3-14 | 2-01 | 1-81 | 1-89 | 1-72 | 1-60 | 5-23 | 7-04 | 6-14 j11-87 47+ 37 
LOU A sls sled cislewss Se420| AslOR DeSte Le4G a Se keel sees otveil ee steel lceerats ans 5°75 | 5°63 112-21 | 2°50 Il, ues 3 
TOV 5 a aes Sere: 1-78 | 2°36 | 3°03 | 3-15 | 2-19 | 2°00 | 1°47 | 1°09 | 2°94 | 4°82 | 4°50 | 5°44 34°77 
MMeansi.ws. caecs 2-95 | 2-60 | 2-99 | 2-21 | 2-00 | 1°95 | 1-60 | 1-34 | 4°64 | 4°58 | 7°55 | 6:70 41°11 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 12-6 in.; Feb., 13-3; Mar., 0°23; 
Nov., 3°7; Dec., 12°3. Mean annual snowfall, 42-1 in.; maximum recorded, 19-3 in., Jan., 1913. 


TETE JAUNE—Elevation, 2,400 ft. 


261 TotTaL PRECIPITATION 
1914 ee | Pia fie (eed orton oe 3:41 | 0-50 | 2:09 | 1°93 { 0°39 | 3°60 | 0-74 | 2-40 { 1°60 | np tee Be 
ice Ane 1-40 | 0°43 | 0-00 | 1-08 | 1°71 | 1:67 | 2°86 | 0°63 | 1-38 | 2°66 | 0:94 | 1:08 15:8 


dation in Novy., 1914, 3:6 in.; Dec., 16-0. In Jan., 1915, 14-0; Feb., 1°8; Nov., 5°8; Dec., 8:0; total in. 
, 29°6 in. : 
: THETIS ISLAND—Elevation, near sea-level 


252 Torau PRECIPITATION 
DOOR He IW tee | aiteast ae 5-29 | 1-93 | 1°19 | 0-67 | 1-14 | 0°87 { 0°54 | 2°04 | 9-72 110-18 J]........ 
OOS isin «ates: 7°32 | 4-14 | 3-92 | 0-63 | 2-02 | 1-98 | 0-49 | 0-97 | 6°33 | 3°43 | 3°13 | 5°10 39+ 46 
MOOG Ne cweaeer 4-50 | 4-09 | 1-84 | 0-50 | 3-02 | 1 70 | 0-16 | 0-09 | 5-18 | 4:90 | 7°83 | 6°46 40: 27 
TOO Tat, oo oe attr B75) | 4272) bbS. 4 LSS Oe82 PSO hers are ool] Soe aveleralbinrars etell erterere cell oetsiares 8°04 |)... svc 
OOS Swe ieeicsiels 8-90 | 6-39 | 2-94 | 1°83 | 2°47 | O 25 | O-31 }......). als) cual (statele. ots || wlelererste 6:93. i... treba 
INT@BN8 lacie ols 6°37 | 4°83 | 3-10 | 1-28 | 1-90 | 1°18 | 0°52 | 0:64 | 4-02 | 3-46 | 6°89 | 7°34 41+53 


Snowfall in Mar., 1904, 3-1lin.; Dec.,6+7. In Jan., 1905, 8-0; Feb., 2-0; totalin 1905, 10-0. In Jan., 1906, 
2:0; Dec., 3-0; total in 1906, 5-0.. In Jan, 1907, 12:0; Feb., 6:0 in. wt 


THRUMS—Elevation, 1,500 ft. 


253 ToTaLt PRECIPITATION ; 
IGIZ.s. 0... rARE| eerie | erase eamkeler| eee a ee am RUE Al fait 1:41) 2-1 | 1270 [ 3<90 1°0°83' ||. 28 Poa 
LOLS Pete seiseis 6°21 | 2-82 | 2-87 | 2-92 | 1-89 | 2°67 | 0-68 | 0°33 | 3-36 | 2-08 | 3-90 1:37 31-10 

| 1°50 | 1°68 | 1°41 | 2°73 | 4°09 | 2-47 | 3-16 | 0-44 | 0-79 | 2-00 | 3°39 | 3-30 26-96 


Snowfall in Nov., 1913, 8: Lin.; Dec., 5:5. In Jan., 1914, 12-7; Feb., 12-5; Mar., 9°0;- Dec., 6°3 ; total in 
1914, 40-5. In Jan., 1915, 15-0; Feb. 7-0; Nov., 15:5; Dec., 24°7 ; totalin 1915, 62°2in. — 


<a Sk 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. Annual 
TRANQUILLE—Elevation, 1,142 ft. 
254 Toran PRECIPITATION 
169 Based er aps ose | iene Caeeea 0-16 | 0-05 | 1-27 ; 0-14 | 0-42 ) 1-67 | 1-26 | 0-02 [1-91 | 0 86 ]|........ 
OT Beth events ee 0-75 | 0-26 | 0-00 | 1-22 | 0°47 | 0-70 | 2-36 | 2-31 | 0-68 | 0-18 | 0-14 |...... | 5 sid atte 
BOUS asctete: cca iavke 6 0:69 | 1-45 | 0-40 | 0-20 |...... 1457) 0°81 | 0277 | 0207 | 0°86-| 0°66) 0-29 1, o2 ee 
WON ccs srerae as 1-48 | 2-57 | 0-21 | 0-14 | 1-28 | 0-44 | 0-75 | 0-05 | 1-03 | 0-49 | 0-84 | 0-40 9°68: 
BOL i cs cer antares 0°89 | 0-10 | 0-59 | 0-15 | 1-54 | 2-40 | 2-73 | 0-54 | 0-67 | 0-16 | 0-42 | 1-02 11-21 
sferePaNeletats. 6 1-03 | 1:41 | 1-07 | 0-74 | 0-34 | 0-79 | 0-64 9°83 


Dec., 6 


During 1911-15 (1914 and 1915 


complete), average monthly snowfall was : Jan., 6-5 in.; Feb., 8-0 ; Nov., 4°2 ; 


‘0. Mean annual snowfall, 24-7 in.; maximum recorded, 23-5 in., Feb., 1914. 


TRIANGLE ISLAND—Elevation, 680 ft. 
ToraL PRECIPITATION 


a ee NEES Ee ee Ee bee eee AS a Oe 
During 1910-15 (1910 incomplete), average monthly snowfall was: Jan., 23-8in.; Feb., 4°3 
2°4; Nov.,1°0; Dec., 0-5. Mean annual snowfall, 32°3 in.; 


o 
for) 
vo) 
ee 


*88 | 2°87 *65 | 1°82 | 2°44 | 4-29 


x 


+62 


ey 


63:04 


3 . ; Mar.,0°3; April, 
maximum recorded, 87-9 in., Jan., 1911. i 


UCLUELET—HElevation, near sea-level 


256 Toran PRECIPITATION 
Ae ewe Serr. cl Wb acuta cael sis | DCM WEccaoe tere fe Coe 2°75 | 0-13 | 0-50 | 8°26 20-51 123-45 | 8-24 | Avs fio 
OL Oi eaten repeats lii-go 12-57 |12-67 | 7-22 | 7-22 | 1:11 | 2-36 | 1-85 | 2-07 [18-11 113-28 |22-66 | 113-01 
Snowfall in 1915, 8-0 in., all in Dec. i 
UNION BAY* 
257 ToraL PRECIPITATION 
SOS ee | ete ali vse lt slater a ong enero A eee ore | ee | Ee | eas | Siva sd [Re 9:20 Sl) ae 
eae Guichen etc ARES aces Onaeaee 8-49 | 4:98 | 1-42 ; 4-00 | 0-40 | 0-71 | 5-54] 8-59 | 5:43 |11-85 fl_......: 
ESOS Men ty sete 9-63 | 8°84 | 9:02 | 6:89 | 3-56 | 1-42 | 1:09 | 0-09 | 2-55 : 0-33 | 6:47 115-57 65°47 
USO Gres at eee aes ince 26:46 |10-59 | 4-18 | 2-75 | 2-34 | 1-06 | 0-02 | 0-89 | 0-41 3-61 | 8°45 115-98 76°74 
SO Tee tittecteecanhe 7°37 | 3-71 | 7-30 | 2-73 | 0°60 | 2:48 | 2-71 | 2-33 | 1-98 | 6-O1 {10°60 |12-96 60°73 
MBS OS cca ee oeelens eA mI LOS SO) Ml sroraher nd Moretays ta Ilorer cc ote retsasya | ene ee eon ner | eee vente el emda IRE AA Sd snc A365 


During 1893-98 (1895-97 complete), average monthly snowfall was: Jan., 30°6in.; Feb., 10°4; Mar., 22-3: 


Nov., 10-5; Dec., 20-9. 


258 
LEO Ge aes elt [anshsiede« 
USOG eres: 17:05 
ESOT) ccteate svatere ote 5-80 
SOS shen aerate 6-69 
SOO Serets. cate wee 6-62 
IMGans'. oes sco 9-04 


Mean annual snowfall, 94-7 in.; maximum recorded, 69°0in.; Jan., 1896. 


VALDEZ ISLAND—Hlevation, near sea-level 
Torat PRECIPITATION 


Ne iene (ROIOe (area oie icra ions (oreeciocl ea aA Slheed a ollebo oe Les2t | 735/137 ON | eee 
8-29 | 2:58 | 3°30 | 2-66 | 2°87 | 0-02 | 0-59 | 0-13 | 4-42 | 6-72 |12-71 61°34 
7-05 | 5-80 | 2°93 | 1°65 | 2-59 | 1-13 | 2-59 | 2-64 | 5-16 |10°54 {12-29 60-17 
10-63 | 2°54 | 2-24 | 3°32 | 3°53 | 1-07 | 0-09 | 3-54 | 2°98 |10°77 | 5-12 52°52 
(ESM Psa it Od oat oman nerd en (eum es aaa looepon |S eeaad | onacallodsockll: Gen as oo 
8-43 | 3°41 | 3-06 | 2-54 | 2-99 | 0-74 | 1-09 | 2-10 | 3-47 | 8-84 {11-01 56+ 72 


During 1895-99 (1896-98 complete), average monthly snowfall was: Jan., 13-8 in.; Feb., 15°83; Mar., 3-6 ; 
Nov., 6°6; Dec., 8:1. Mean annual snowfall, 47-9 in.; maximum recorded, 39-5 in., Jan., 1896. 


VAN COUVER—HElevation, 136 ft. 


259 ToraL PRECIPITATION 
oo Oe Sar ee ee ee SPT Sars aor eis oes 4-48 | 02740 «a recl ooo a 
: : 3-01 | 4-29 | 3-92 |...... O° 32 Vow ceca cecal Soke 6 [aes te he 
10:29 | 4-51 | 4-20 | 5-42 | 1-05 | 3-60 | 1-61 | 9-20 {10-00 | 9-22 ||’ “72:29 
3-04 | 5-29 | 4-38 | 5-01 | 0-83 | 0-22 | 2-65 | 5-20 114-06 | 8-09 || 66-36 
7-45 | 3-11 | 4-40 | 1-97 | 2-37 | 1-15 | 3-39 | 4-72 [10-33 | 9-55 || 64-69 
5:78 | 3-78 | 3-68 | 3-56 | 1-12 | 1-07 | 8-35 | 5-72 {11-36 | 4-21 || 58-93 
=. |..-c.«|o.....| 1°21 | 2-20 | 2°53 | 1-99 | 2-00 | 9-09 | 4-98 | 4-96 | 6-71 ||_... 0s 
9:66. 2:37 | 1-04 | 3-58 | 3-04 | 0-45 | 0-83 | 8-87 | 7-60 | 8-25 | 7-33 || 59:05 
2-39 | 4-13 | 1-44 | 1-43 | 1-70 | 1-36 | 4-51 | 1-76 |13-23 | 8-02 || 57-59 
7-14 | 2-61 | 4-11 | 1-86 | 1°59 | 1-15 | 1-46 | 6-77 |18-99 | 8-41 || 67-99) 
4-31 | 1°30 | 3-76 | 1-69 | 2-45 | 1-43 | 2-23 | 7-06 |15-66 | 4-29 || 58-54 
2-91 | 3-60 | 2-15 | 1-98 | 0-24 | 1-38 | 2-47 | 9-04 |10-62 | 8-79 |] 59-38 
3-05 | 1:96 | 5-39 | 2-09 | 0-92 | 1-23 | 4-41 | 2-24 112-68 | 8-82 || 52-97: 
0-89 | 3-92 | 2-35 | 2-28 | 1-54 | 5-86 | 2-84 | 4-64 | 9-21 | 8-80 || 57-04 
5-37 | 2-53 | 4-33 | 3°81 | 2-02 | 0-85 | 3-89 | 6-19 [10-08 | 3-95 || 56-92! 
3°33 | 3-28 | 0-74 | 3-58 | 0-42 | 0-75 | 6-86 | 6-37 |10+18 | 2-84 || 53-78 
4-18 | 3-04 | 3-42 | 1-07 | 0-91 | 0-36 | 0-80 | 8-83 | 5-41 |10-66 || 50-23 
Means..:..:... 8-60 | 6-06 | 4-37 | 3-10 | 3-38 | 2-75 | 1-25 | 1-56 | 4°23 | 5-93 |10-88 | 7-31 || 59-42 


: During 1898-1915 (14 years complete), average monthly snowfall was: Jan., 13-Oin.; Feb., 3-1; 
Nov., 2°7); Dec., 2°6. 


l Mar., 1°6 ; 
Mean annual snowfall, 23-0 in.; maximum recorded, 57-3 in., Jan., 1913. : 


* * Observer movéd from Union Bay to Cumberland in 1898." For supplementary record see under Cumberland. 


| 
| 
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566 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
VANCOUVER (CITY HALL)—Elevation, 40 ft. 
260 TorTat PRECIPITATION 
Dee oe Teer necH | Sa MR NUS ICH ANAT (mary polos Pert atten Sars ieoasteich ote 4°85 | 1:97 | 0-63 | 3°37 | 5-82 {10-63 | 4°26 
OTA iitaicie striate itis | 4-41 | 3°32 | 3°46 | 0:95 | 3°29 | 0°48 | 0-85 | 7-10 | 6°59 |10-19 | 2°56 
LOU avs ce erste ee 7-34 | 4-61 | 4°21 | 3-18 | 3-71 | 0-96 | 0-817! 0-31 | 0-87 | 5-25 | 9-66 |10-82 
VANCOUVER (COURT HOUSE) 
261 
Station started recording January, 1916. 
VAVENBY—Elevation, 1,538 ft. 
262 ToTaL PRECIPITATION ; 
Ao) Be ieee | ta. need narecenel tnewas 0-44 | 0-59 | 1-55 | 1-67 | 2-15 | 1-74 | 1-50 4 1-29 | 0°33 
O14 oe a tinclare | 1°93 | 0:79 | 0:97 | 0-37 | 0°86 | 1°65 | 1°87 | 0°33 | 1-94 | 0°86 | 1°93 | 1-04 
NOLS Se. cere. 0-41 | 0-20 | 0-33 | 0-72 | 1-49 | 3-11 | 3-45 | 0-81 | 1-53 | 1-12 | 0-60 | 1-27 


Snowfall in Nov., 1913, 4:6 in.; Dec., 3-2. 
9°8; totalin 191M, 38-2. 


In Jan., 1914, 10:4; Feb., 7°5; 


VERNON—Elevation, 1,575 ft. 
TorTaL PRECIPITATION 


15-04 


Mar., 2:0; Nov., 8°5; Dec., 
In Jan., 1915, 1-5; Nov., 4:5; Dec., 6-3; total in 1915, 12 3 in. 


VOD O lon OUpa ogcood Inovlonolaahas 0249)" 1401021251) 2-97.4"0"06) |) 1-65) (1143 | |nne eee 
C 1-15 | 0:00 | 0°70 | 1-52 | 0-66 | 0-00 | 0:45 | 0-31 | 1°28 | 1-47 | 4-15 12°44 
¢ hs 25 Ghavara, otic | Serterecei| cree ctees 1-98 | 2-21 | 1-70 | 0-81 | 0°32 | 1-95 } 1-70 |}. 000308 : 
. 0-78 | 0-02 | 0-03 | 1-48 | 1-75 | 0-90 | 0-00 | 1-25 | 0-45 | 0-85 | 0-00 9-66 
ie: LU Bie Gini [ead GeO) eo ondtal (asantal Rotlcicollaacem alten oabllnAccoalline ooxllsamcos sevse 
0°59} 0-19 | 1-01 })0°55") 1°45 | 0:50) | 0-12 | 1:27 |) O-10N9 i. ules sl oon . 
HOO) tcickotid | foneasiars| lo otra 1°96 | 2-45 | 1-51 | 1-51 | 0°00 | 2-31 | 0-70 |]........ 
0:00 | 2°50 | 0-50 | 0-56 | 2-77 | 3-96 | 2-07 | 2-08 | 0°55 | 1-27 | 0-10 17:96 
2°80 | 0°60 | 0-11 | 0-46 | 1-43 | 0-42 | 0-27 | 0-02 | 0-85 | 0-14 | 0-80 8-50 
0-25 | 0:59 | 0-40 | 2-33 | 2-64 | 0:34 | 0-30 | 3-27 | 1-52 | 1-15 | 0-20 12:99 
1-25 | 1:01 | 0:35 | 2-25 | 2-19 | 0-31 | 0-23 | 0-90 | 1-12 | 2-61 | 1-70 14°87 
1:35 | 1-90 | 0.50 | 1-55 | 1-56 | 0-93 | 3-52 | 2-67 | 0-34 | 1-24 | 0-80 18-61> 
1-30 | 0-57 | 0:63 | 0-74 | 0-93 | 0:58 | 1-40 | 0-87 | 0-76 | 0-25 | 0-86 9:94 
0°85 | 0-17 | 0-42 | 0-88 | 1-76 | 2-92 | 0-77 | 1-90 | 1°38 | 1-36 | 0-80 14-06 
2°10 | 0-80 | 0-40 | 0-77 | 1-75 | 0-98 | 1°65 | 0-71 | 1-88 | 1-24 | 2-33 15°26 
0-90 | 0-75 | 0°46 | 1-73 | 1-75 | 1°32 | 1-42 | 0-91 | 0-07 | 4-07 | 2-55 17°33 
ORES Ides Ga 1-10 | 0-80 | 1-32 | 2-57 | 1-19 | 0-70 | 1-20 | 1°38 | 1-20.]]........ 
1-02 | 0-34 | 0-67 | 1-56 | 4°17 | 1-26 | 0-86 | 1-33 | 1-61 | 0-99 | 0-40 16:66 
1-22 | 0-51 | 0-42 | 1-07 | 1:05 | 0-62 | 0-53 | 1-96 | 1-18 | 1°46 | 1-15 12-42 
0-56 | 0-68 | 1-63 | 2-91 |.1-73 | 2-18 | 0-72 | 0-92 | 1-14 | 0-88 | 0-87 15°55 
1:09 | 0-71 | 0-58 | 1-32 | 1°76 | 1-36 | 0-99 | 1-39 | 0-83 | 2-07 | 1-21 14°48 


During 1895-1915 (14 years complete), average monthly snowfall was : 
April, 0-6; Nov., 7:5; Dec., 9°9. 


VICTORIA AND ESQUIMALT*—Elevation, near sea-level 


264 Tora PRECIPITATION 
IST Sak. on eee 2-90 | 0°83 | 4-95 | 1-11 | 2+42 | 0-73 | 0-00 | 0-82 | 0-80 | 4°48 7°57 | 9°65 36° 26 
S765 corceren tee 2°39 | 5-06 | 3-04 | 0-88 | 0-76 | 0-83 | 0-40 | 0-41 | 1-15 | 2-54 | 4-27 | 1-84 23°57 
ASK cee ee 3°35 | 2-25 | 3-46 | 0-14 | 0:58 | 0-65 | 0-22 | 0-23 | 2-53 | 3-13 | 6-64 | 2-77 25°95 
ANY bs aCe FIGS ie 1-68 | 2-79 | 1-84 | 0-54 | 0-87 | 0-14 | 0-36 | 0-07 | 0-91 | 3-02 | 4°71 | 3-97 20-90 
STOR Herne Mee ere CAE So tego iod (ees tagul Once I ORT) ORE Ose lla. ouollssnsaoleod cadleesocallse.- AMIN ocoGS oo" 
ISSO scores 8-00 | 2-00 | 1-83 | 1-14 | 0-74 | 0-65 | 0-88 | 0:45 | 0-82 | 2-83 | 1-94 | 8-58 29°56 
ISS Licelersie seine 3°84 | 8-84 | 1-57 | 2-70 | 1°48 | 1+56 | 0-90 | 0-79 | 0-82 | 4-11 | 5-25 | 6-13 37°99 
IBS2 ce aiites tee 2°28 | 3°55 | 4-02 | 1-24 | 0-53 | 0-42 | 1-24 | 0-99 | 0-59 | 4-30 | 3-32 | 5-37 27°85 
ASSS ices eee 5:67 | 326 | 1-56 | 2-02 | 0-74 | 0-53 | 0-06 | 0-00 | 1°65 | 1-58 | 6-03 | 4°55 27°65 
TSS40 S cearroses 5°25 | 2-11 | 0-38 | 1-02 | 0-73 | 1°59 | 0-48 | 1-84 | 1-66 | 4-88 | 1-60 | 1-95 23°49 
SSS cert ere 9°95 | 3°84 | 0-32 | 0-53 | 1°30 | 0-25 | 0-06 | 0-02 | 4-00 | 2-73 | 3-47 | 2-47 28°94 
ASSO a5 reierot 3°84 | 3-17 | 2-94 | 1-67 | 0-45 | 1-00 | 0-80 | 0-73 | 1-59 | 2-32 | 1-92 | 7-16 27°59 
LOST Scere 6-58 | 5-36 | 5-36 | 0-76 | 1-32 | 0-48 | 0-27 | 0-01 | 1-16 | 2-75 | 5-36 | 9-18 38°59 
SSS ye aoe 5:02 | 1°77 | 3-53 | 2-26 | 0°19 | 2-23 | 0-34 | 0-42 | 1-01 | 3-35 | 3-69 | 1-96 25°77 
DUBS Sm einer 2-84 | 1-12 | 1-50 | 1-83 | 1-01 | 0-77 | 0-00 | 1-04 | 2-33 | 2-08 | 1-76 | 2-28 18-56 
SOO acne oe 3-96 | 2-33 | 1-50 | 0-86 | 0-98 | 2-10 | 0-64 | 0-12 | 0-33 | 7-52 | 1-74 8+ 28 30°36 
3 te be cititec Slats ase 5-22 | 2.62 | 3-42 | 2-72 | 0-79 | 1-26 | 0-02 | 1°47 | 4-27 | 2-04 | 7-22 112-58 43°63 
S92 hic saMiees 5°29 | 0-80 | 3-05 | 2°53 | 1°95 | 0-60 | 0-87 | 0-72 | 4-09 | 1-56 |10-34 4°75 36°65 
ESOS ence 4°55 | 6°12 | 3-36 | 5°37 | 2°35 | 1-73 | 0-95 | 0-06 | 1-21 | 4-61 10°43 | 9°75 50°49 
ee En ae ar Aare 7°31 | 4°33 | 4:59 | 4°23 | 2-71 | 2-37 | 0-21 | 0-25 | 3-63 | 4-60 6°88 | 1°66 42°77 
WSOO woud ccie 6-84 | 2-62 | 1-52 | 2-02 | 1-60 | 0-48 | 0-12 | 0-45 | 1-32 | 0-45 | 3-43 12-18 33°03 
LSOG Fence eee ee 8-24 | 6-80 | 1°71 | 1-08 | 1-62 | 0-69 AN 0°57 | 1°52 | 2°87 |11-02 |10-41 46-53 
UCL beet lesen ce 5:99 | 3:91 | 4+83 | 1:04 | 0-62 | 0-86 | 0-97 | 0-29 | 1-80 | 1-26 7°29 {10°84 39°70 
TBOS ene ste 2°78 | 5°19 | 1:66 | 0-88 | 0-60 | 1°82 | 0-28 | 0-27 | 1-79 | 3-14 | 4-44 4-11 26°96 
1899 Shes eos. . 5:00 | 5°36 | 2-45 | 2-883 | 1-50 | 0-68 | 0-18 | 1-28 | 0-72 | 3-38 6-43 | 5+28 35°14 
AQOO Se ctwerecten 3°58 | 2-75 | 3-63 | 0-87 | 1-04 | 1-61 | 0-40 | 0-61 | 1-15 | 2-68 2°31 | 4°07 24-70 
LOOL S cei dee 4-15 | 3-37 | 0-93 | 3-01 | 0-98.| 1-06 | 0-19 | 0-00 | 0-90 | 1°85 6°44 | 3°46 26°14 
UC Uae Am arinae 3°13 | 2°47 | 2-27 | 0-95 | 0-97 | 0-08 | 0-37 | 0-43 | 2-31 | 1-09 6°15 | 6°23 26°45 
DROS Ts terse 3°94 | 1+31 | 2-71 | 1-39 | 0-76 | 0-67 | 0-46 | 0-86 | 3-76 1:76 | 5°99 | 2-41 26°02 
3904 Seekicetn css 4-32 | 3-93 | 3-62 | 0-75 | 0-49 | 1-29 | 0-48 0-50 | 0-32 | 0-88 | 5-23 | 4-71 26+ 52 
i NN ON 1 8 6 1 08933} 0223 | S07 268 0ee 


* See footnote, page 567. 


Jan., 11-2 in.; Feb.,9°5; Mar., 3°7; 
Mean annual snowfall, 42-4 in.; maximum recorded, 28-0 in., Feb., 1904. 


S34 aes ; 


= 


METEOROLOGICAL DATA—PRECIPITATION 567 


_ PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. | Annual 
VICTORIA AND ESQUIMALT*—Continued 

QOD oe ote. s sees 3-34 | 2-27 | 1-39 | 0-21 | 2-81 | 1-06 | 0-10 | 1-21 | 4-03 | 2-81 | 0-91 | 2°82 22-96 
NQ0G Seeceteteie srecee 2°56 | 1°66 | 0°67 | 0°46 | 1-81 | 0-65 | 0-16 | 0-53 | 3°14 | 5°60 | 6°13 | 3°85 27°22 
OO Vitomcessters tote a 3-04 | 3-94 | 1-40 | 1-39 | 0-35 | 0-33 | 0-39 | 0-23 | 1°21 | 0-73 | 4°68 | 4°78 22°47 
SOS Ne ceais ees 3-22 | 4-32 | 4-58 | 0-63 | 1-27 | 0-09 | 0-15 | 0-67 | 0°62 | 2°33 | 4-02 | 4°88 26°78 
OOO s steers hietere 3-25 | 2-20 | 0-73 | 0:61 | 0:96 | 0:47 | 0:92 | 0°47 | 0-79 | 2*31 |11°51 | 3-77 27°99 
MGT Oe erets.etelee 4°55 | 4°73 | 2°37 | 1-70 | 0-77 | 0-96 | 0-01 | 0°36 | 1-59 | 5-09 | 7-71 | 6°41 36° 25. 
KO We SiS aero 4-30 | 0:96 | 1:93 | 0-59 | 1-80 | 0-73 | 0-14 | 0-68 | 2°25 | 0-61 | 7-40 | 2°80 24°19: 
ON etene <istouece 4-15 | 3+14 | 1-43 | 1-30 | 1-56 | 0-99 | 1-15 | 2°26 | 0°66 | 2°33 | 5-04 | 5°84 29°85. 
MOUS ieate ot starters 4-54 | 1°91 | 2-00 | 0°62 | 0-80 | 1-05 | 0-45 | 0:84 | 1°95 | 3°63 | 4-70 | 1°35 23°84 
MOUS: ec iste stones 8-47 | 1-56 | 2-05 | 1-04 | 0°18 | 1-67 oh 0-18 | 1°98 | 2-58 |} 5°83 | 0°59 26°13. 
TEN ES Es Ais eae 1-55 | 0°98 | 1-53 | 0-57 | 1°26 | 0-61 | 0-84 | 0-04 | 0:80 | 4°20 | 4°57 | 4°80 21°75 
INECANS as 'a1 eis 2 4°50 | 3°18 | 2°49 | 1-42 | 1-15 | 0-94 | 0-42 | 0-58 | 1°73 | 2°89 | 5°38 | 5-26 29°94 


During 1875-1915 (39 years complete), average monthly snowfall was: Jan., 5-Oin.; Feb., 2°9; Mar., 0°9 ;. 
Nov., 0°9; Dec., 0:7. Mean annual snowfall, 10-4 in.; maximum recorded, 37-0 in., Feb., 1893. ‘ 


VICTORIA WATER WORES (BEAVER LAKE—ROYAL OAK) 
Toran PRECIPITATION 


5°37 | 2:50 | 1-66 | 2-03 | 1-60 | 0-45 | 0-26 | 0-29 | 1-93 | U-42 | 2°43 {12°95 31°04 
5-93 | 6-47 | 1-79 | 1°39 | 1:20 | 0-86 | 0-10 | 0-29 | 1:15 | 2-76 j11-82 |19-24 44-00 
4-61 | 4°19 | 5-70 | 1°29 | 0-52 | 0-98 | 1°32 | 0-44 | 1-44 | 1-32 | 7-11 {11-52 40°44 
2-46 | 5°05 | 2:06 | 0-93 | 0-80 | 1°71 | 0-20 | 0-29 | 1-39 | 3°37 | 5-93 | 4°65 29°34 
5-68 | 5°37 | 2-03 | 3-22 | 2-24 | 0-37 | 0-10 | 1-89 | 0-95 | 3-89 | 9-33 | 7-14 42-21 
5-04 | 3-32 | 5°41 | 1°40 | 1-45 | 2-78 | 0-62 | 0-36 | 1-45 | 4°48 | 3°65 | 5-51 35-47 
6:90-| 4-92 | 2°54 | 3-37 | 1-46 | 0-87 | 0-45 | 0-090 | 1-16 | 3:23 | 8+55 | 5°19 38° 66. 
4°39 | 3°94 | 3-43 | 1-60 | 1-17 | 0-30 | 0-82 | 0-63 | 2-79 | 2-15 | 8-86 10-02 40+ 15. 
5-14 | 2-90 | 3-12 | 1°71 | 0-92 | 1°08 } 0-51 | 0-51 | 3-83 | 3-51 | 7-95 | 3-09 34> 28. 
6°52 | 6-41 | 4°81 | 0-94 | 0-76 | 1°32 | 0-74 | 0-42 | 0-45 | 1-62 | 7-69 | 8-01 39-69: 
5-43 | 3°23 | 2-34 | 0-63 | 3-86 | 1-28 | 0-09 | 1-16 | 5-03 | 3°83 | 1-62 | 4-52 33°07 
4°56 | 2°77 | 0°83 | 0-51 | 2-10 | 1-02 | 0-17 | 1-20 | 3-51 | 5-34 | 7-61 | 5°85 35°48 
4°28 | 3-49 | 1-81 | 1°89 | 0°52 | 0-38 | 0-36 | 0-35 | 1-19 | 0-90 | 5-6) | 7°33 28°10: 
5°03 | 5°69 | 5°20 | 0:88 } 1°61 | 0°30 | 0-16 | 0-83 | 0-64 | 2-79 | 4-43 | 7-62 35-18 
6°46 | 3-74 | 1°31 | 0-83 | 1-36 | 0-63 | 1-24 | 0-63 | 0-64 | 2-64 |14-07 | 3-89 37:49 
6-06 | 5-94 | 1-61 | 1-10 | 0-75 | 1°12 | 0-06 | 0-33 | 1-32 | 5-31 | 8°85 | 6-09 38-59: 
5-55 | 1°02 | 1-62 | 0-81 | 2°25 | 0-77 | 0-05 | 0-70 | 2-03 | 0-77 | 6-02 | 3-19 24°78 
5.74 | 3-99 | 1-32 | 1-43 | 1-48 | 1-22 | 0-70 | 2°57 | 1-02 | 1-91 | 5°26 | 5-32 31°96 
6°12 | 2°30 | 2°23 | 0-74 | 0-74 | 1-30 | 0-84 | 0-72 | 1-91 | 3-15 | 6°32 | 1-67 28-04 
9-27 | 2-34 | 1-80 | 1-34 | 0-47 | 2-04 | 0-05 | 0-17 | 2-46 | 2-49 | 6-40 | 0°86 29°69 
9-13 | 1°17 | 2°08 | 0°68 | 1°65 | 0-52 | 1°10 | 0-35 | 0-37 | 4-75 | 5°66 | 7-35 27-81 
5-37 | 3°85 | 2-60 | 1-37 | 1°38 | 1°01 | 0:47 | 0-68 | 1°73 | 2-89 | 6-91 | 6°28 34°54 


During 1895-1915, average monthly snowfall was: Jan., 5-9 in.; Feb., 1-9; Mar., 1°7; Nov., 1°6; Dec., 1°7. 
Mean annual snowfall, 12-8 in.; maximum, 18-0 in., Mar., 1897. ' 


WANETA (PEND-D’OREILLE)—Elevation, 2,260 ft. 


266 Torat PRECIPITATION 
hhc ne eee 
UR Scp clbn al) ociogeal (Gioia 9-04 | 0°34 | 2°51 | 6°19 | 3°58 | 0-99 | 1-60 | 1-71 | 5-12 | 0-43 f........ 
POU Maret ie cs Sver8:'6 5-01 | 1-20 | 2°36 | 2°33 | 2-87 | 3°36 | 1-36 | 0-00 | 3°93 | 1°33 | 2°99 | 1°43 | 28°17 
LOLS aso Otacialess 1-20 | 1-50 | 2°07 | 2-50 | 4:85 | 3-03 | 4-26 | 0-10 0-80 | 2-38 | 3°25 | 3° 55 29°49 


During 1913-15 (1913 incomplete), average monthly snowfall was: Jan., 24:8 in.; Feb., 11:0; Mar., 7-0 ; 
April, 0°3; May, 1-0; Oct., 3-4; Nov., 19-0; Dec., 14-2. Mean annual snowfall, 80-7 in.; maximum recorded , 


- 37-5 in., Jan., 1914. 


WELCOME HARBOUR (PORCHER ISLAND)—Elevation, near sea-level 


267 Toran PRECIPITATION 
Te Ee ois cy nen [PROGR Cre] ISECHOIC HORE (RSNA Ta] IOI RC IONS DS De eye Pee icra deel ot sis! tsherst etete. Ve\-euerecarts [ter atagevate|||ttettetel ptetars 
i ee ‘| pete to |war. | sens el later.||.c0s i oneests | Sdehoath saa 7°73 \13°38 lii -80 | BORE SL ee 


Snowfall in Dec., 1915, 2°0 in. 
WESTLEY—HElevation, 1,414 ft. 
268 TorTaL PRECIPITATION 


NOTE cia siate(e's ore\||\e 0 sn 1°26 | 2°12 ) 2-72} 1°78 | 2-13 | 1-48 | 0-32 | 2-71 | 1°45 | 3-21 ee seta tieietete 
| 1:34 | 1-25 | 1-02 | 1-82] 4-65 | 2-80 | 3-43 | 0-17 | 0-67 1°91 | 2°39 3:87 || 253°2 


Snowfallin Feb., 9°5in.; Mar.,7°5 ; Dec.,14°2. In Jan., 1915, 9-9in.; Feb., 1°8; Nov., 15:3; Dec., 22°8 ; 
total in 1915, 49°8 in. 


* Ob ti t Victoria and Esquimalt : ; 
(1) W.T. Bari light keeper at Fisgard lighthouse, Esquimalt harbour, kept some records from Jan. 1, 1872, to 


July 31, 1890. ae 
a * (2) wer: Livock, Chief Factor, Hudson’s Bay Co., kept records at Victoria from Dec. 1, 1877, to July 31, 1890. 


' Private records from Dec., 1877, to Dec. 31, 1884. Meteorological Service of Canada from Jan. 1, 1885, to July 31, 


‘ 


1890. : : : 
; (3) E. Baynes Reed, appointed meteorological observer to succeed Mr. Livock. Station at Esquimalt from 
Aug. 1, 1890, to Aug. 9, 1898. Station at Mr. Reed’s residence, Cook street, Aug. 10, 1898, to Dec. 13,1899. Post 


Office building, Dec. 13, 1899. Thermometer shed moved to back of Post Office in 1905. Station moved to present 
ite on Gonzales Hill, April 22, 1914. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


i Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 


; WHITE LAKE 
269 Tora, PRECIPITATION 


1895 || 0-83 | 0-33 | 0-38 | 3-06 {| 0-22 | 0-03 | 


Snowfall in Jan., 1895, 7-7 in.; Feb., 3°3; Mar., 3°2 in. 


WILMER—Elevation, 3,300 ft. 
270 TotTaL PRECIPITATION 


LORY CHOPAEBO OeeclH Ric cg. IRL cel ot Rows Greece bl bac Mate Rome anal Pann nn Lone) Gis 0 1:76 | 0-4 solos eee 
LOLO pay, Bs were: Sp O37 oe sOSOon O07 00s D001el 618 NO. 36 meres |e eee 0-79 | 0-69 | 0°69 |]....... 3 
» heh lee oan fee 2:09 | 0°44 | 0:45 | 0°35 |...... 1°91 | 0-70 | 1:67 | 0:13 | 0°37 | 1210] 0°32) ||...) 588 5 
BOT 2 ttre eee aa Move) WOOT TE pond 0-35 | 1-12 | 1-67 | 3-95 | 1-52 | 1-35 | 0-74 | 0-95 | 0-50 |]........ 
LOLS ea ehaetelas 1-28 | 0-35 | 0-85 | 0-44 | 0-79 } 1-57 | 2-24 | 2-04 | 1-78 | 0-42 | 1-13 | 0-35 13-24 
AQUA Re. Bio cies 2-18 | 0-48 | 0-94 | 1-30 | 1-32 | 1-51 | 1-96 | 0-82 | 2-54 | 0-88 | 1-23 | 0-53 15-69 
DOL Se Rate os stereos 0-85 | 0-48 | 0:08 | 0-45 | 1-63 | 4-02 | 4-12 | 0-51 | 0-91 | 0-80 1°01 | 0-80 15°66 
Means... ...... 1-19 | 0-44 | 0-47 | 0-59 | 1-08 | 2-05 | 2-22 | 1-32 | 1-31 | 0-64 | 1-12 | 0-52 12.95 

During 1909-15 (1913-15 complete), average monthly snowfall was : Jan., 9°9 in.; Feb., 4-4; Mar., 3°4; 


April, 0-3 ; Sept.,0°3; Nov., 7:6; Dec.,5°2. Mean annual snowfall, 31e1in.; maximum recorded, 20:9 in., Jan., 
1911. 
WOLF CREEK (WASA)—Elevation, 2,550 ft. 


271 TotTaL PRECIPITATION 
ES ie irene Caer | (eae) Paekn GaN ae Re Re eae PEE Peo nog RNY pana 0-70 | 0-34 }) 1250 |) 1-00) ||!poennae 
OLA eee aan 3:51 | 1:00 | E645) 088299009) (51-63) | C1386) hO-n Se |p ceeiee | eee |) eee | ene || me ° 
LOLS: Ceien Sremtry coll Menten «il cece eee 0-32 | 2-05 | 2°95 | 0-75 | 0-35 | 1-87 | 1-20 | 2-90 


* Observer died ; station re-established in March, 1915. 
Snowfall in Nov., 1913, 13-0 in.; Dec., 10-0. In Jan., 1914, 30-0; Feb., 10-0; Mar., 12-0. In Nov., 1915, 
27°0 ; Dec., 31-0 in. ; 
WYCLIFFE—Elevation, 2,809 ft. 
272 ToTAL PRECIPITATION 


PEP is Gilets | Seer seat heen oe alee 0-60 | 0-61 | 1-66 ) 2-42 | 0-57 | 0-60 | 1-91 | 2-26 | 2 35 ooh ena 
LORS See. 2 eck Be eee 1°40 | 4°27 | 1-43 | 0-66 | 2-01 | 1-01 | 1-40 | 0-37 | 0-05 | 1-00 0°70) || Sone 
EOS ey ore ee 2-50 | 0-96 | 0-02 | 0-39 | 0-89 | 1-44 | 0-95 | 0-00 | 0-06 | 0-17 | 0-05 |....../]......- , 
ONS Sectors ates Obseriverdor| warp: (.)40.0-15)ccctaet |e oatetcell eae Se seie,| Seen. | eee me peores | eee gt ee 5 
IMAG ii:)ihas acs 2:50 | 1-18 | 2°15 | 0-81 | 0-72 | 1-70 | 1-46 | 0-66 | 0-34 | 0-71 1+10 | 1°52 14°85 


Snowfallin Oct., 1912,6 8in.; Nov., 16:0; Dec., 11-8. In Feb., 1913, 14-0; Mar., 24:0; Nov., 10°0; Dec., 
7°0. In Jan., 1914, 25-Oin.; Feb., 9°5; Mar., 0-1 in. 


PRECIPITATION RECORDS FOR SELECTED STATIONS IN ALBERTA 


ATHABASKA—HElevation, 1,690 ft. 
Toran PRECIPITATION 


2027 | 2-63 { 4°55 | 3651 | 2091 | 3-51 


siete | eieteretere| exeneeters 0-67 | 0-25 | 0-40 |J........ 
Pico.carwg]| feed on. c 0-67, | Oc50/e1s63) fe ose oe lice o2<| 2°27) 10+00)1_0+73) | 024511 aaa 
0-26 | 0+31 | 0-43 oy 3°78 | 189 | 3-23 | 1635 ae O63 | 104. | 50 505! cee . 
Oe QOF O25) [O03 Zeh] Oe ole seals sisyare ie TS sates | awe seue val ey ame | 0 Seah | eageiean | Nt pie Pai heii 2) . 
genoa GE eae o) emuceatal | trae uc Posie 2017 | 1617 | O89 | 1622 | 1640 | 0-10 + oie 
“pe ae< 0-15 | 0-02 |......] 0°73 | 2°37 | 3-66 | 1-63 | 0-25 | 0-39 | 0-25 | 0-05 BIO oo) 
Ore GUE Sie fis aga oofonnalisnaas dlleacnod|gacr sallabanunl es arellspescdleaeSecllecactall....... . 
Lara fennel bo oaeo| len aeol o.de ool lowe ooh ie road huncnc 0-60 | 1+20 | 0°67 | O85 |]....... 
0+85 | O20 | 0+70 | 1-30 | 3-24 | 2-52 | 2-11 | 1-01 | 0-07 | 0-57 | 2-05 0-60 1522 
ain ae 0+55 | 0-02 | 0-39 | 1-12 | 3-04 | 4-82 | 2-11 | 1-85 | 1-41 | 0-50 | 1004 oie les olarete 
0+92 | 0+48 | 1-16 | 0-34 | 1-87 | 5-48 | 2-30 | 2-02 | 1-38 | 0-38 | 0-50 0+20 17-03 
Q-65 | 0+26 | 0-50 | 1640 | 0-72 | 1-72 | 2-65 | 2-56 | 0-72 | 0-74 | 0-23 | 0-54 12-69 — 
1+33 | 0+40 | 0-49 | 0-92 | 0-79 | 4-82 | 6-81 | 2-64 | 0-60 | 0-68 | 0-25 | 0-10 19-83 
0+53 | O+13 | 0-66 | 0-44 | 0-17 | 7+05 | 2-82 | 1631 | 1-63 | 1-63 | 0-28 1°07 17°72 


0-57 | 0+31 | 0-46 | 0-92 | 1-70 | 3646 | 3-23 | 1-75 1-19 | 0°78 | 0055 | 0-49 15°41 

During 1900-15 (1909 and 1911-15 complete) average monthly snowfall was : Jan., 5¢7 in.; Feb., 3¢1; Mar., 
4-3; April, 3¢8; May, trace; Sept., 0*7; Oct., 2°1; Nov., 5:0; Dec., 4¢8. Mean annual snowfall, 29¢5 in.; 
maximum recorded, 20+5 in., Nov., 1909. 


BEAVERLODGE—(REDLOW) 


274 Toran PRECIPITATION 
2 Uy OAS Parton Be, 0-54 | O-0d |...... 1¢37 | 0-59 | 0-96 | 2-13 | 2+80 | O-ll | 0-14 | O82 0:36) ||. eee 
LOLS een 2-63 | 0-15 | 0-33 | 1-55 | 0-29 | 5-18 | 3-07 | 2653 | 1655 | 1-99 0-51 | 0-17 19°95 
LOLA See ee 1-10 | 1645 | 0+35 | 0-31 | O-11 | 5-74 | 0-52 | 0-32 0-74 | 0+44 | 0637 | 0°75 12-20 
TOLD oe dios iccs at Oe 25n-set ce | te LelS) |e Le'53)| Ze) 185560) | le 24 1) | Os77a | a eee eee aisticanielete 
Nreansi cae 22s. 1-13 } 0-55 | 0-34 | 1-09 | 0-63 | 3-57 | 2-85 | 1-72 | 0-80 0°84 | 0°57 | 0043 14-52 


During 1912-15 (1912 and 1915 incomplete) average monthly snowfall was: Jan., 11°3in.; Feb., 5:5; Mar., 


3-4; April, 7+7 ; May, 07; Oct.,3+3; Nov.,409 ; Dec.,4+3. Mean annual snowfall, 41+lin.; maximum recorded, 
263 in., Jan., 1913. ‘ 


aah 
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PRECIPITATION RECORDS FOR SELECTED STATIONS IN ALBERTA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct, | Novy. | Dec. | Annuab 
DUNVEGAN (PEACE RIVER)—Elevation, 1,320 ft. 
275 TotTaL PRECIPITATION 

SSO Mc iaeleisleye's 185 | 0-69 | 1*40 | 0°50 { 0°79 | 3°76 | 1°85 | 1°21 | 1632 | 1-04 | 0-26 | 0-60 15°27 
DSS saere cereale: 2-90 | 1°99 | 0°36 | 0°96 | 6°49 | 6674 | 1672 | 5022 | 2056 | 2050 | 2-22 | 1-25 34-91 
Bead ak S iaaetens 0-38 | 1°18 | 4°80 | 1°23 | 0-79 | 1°28 | 1¢30 | 3°32 | 1-08 | 1-15 | 1645 | 1°55 19°51 
Peed ey Tet 2] 2065 1 0685 | 0690 | O+52/1 O+60.1,2+00 | cece | esas .l decal cls cle eee 
Se cl coke oey| Baga ae Oa PRIS RRS Pe cre Bel een a ete: ieee ieet ele 
BOOS Aeros s 0-98 | 0°55 | 0-88 | 0-06 | 1°65 | 1°17 | 1¢59 | 2°46 | 0-61 | 0°47 | 0-66 | 0-08 11°16 
MOOG Rea treeless 0°82 | 0°46 | 0220 | 0-24 | 0-85 | 4-05 | 1-61 | 1-14 | 1619 | 1610 | 1°27 | 2-05 14°98 
MOO Teo areerere ehoke\| | evehers e = 1°45 | 04045 }...... 0-72 | 2°33 | 1°88 | 1°90 | 0-95 | 0-40 | 0-14 | 0015 j]........ 
MOOS Nes acia ssc: 0-03 | 0-35 | 1-75 | 0-68 | 0-31 | 3°33 | O-87 | 1°78 | 1°32 | 0°57 | 0-08 | 0-35 11-42 
NOOO De. ek eate 0-20 | 0-23 | 0°25 | 0-63 | 1-28 | 2-30 | 0-75 | 1-14 | 0-30 | 0-72 | 1°25 | 0-66 9-71 
OVO Se Nee jensvetsishs 0-37 | 0-20 | 0°40 ]...... 2°80 | 2°26 | 1+15 | 1°21 | 0-66 | 0-67 | 0-88 | 1-30 osoc 
GUD Se oats Doute 0-85 | 0-00 | 0°40 | 0-44 | 1-18 | 1-01 | 2632 | 1°36 | 2-45 | 0-00 | 0-23 | 0-76 11-00 
itt PA ete 1-13 | 0-38 | 0-05 | 0-58 | 0-31 | 0°79 | 2-02 | 2°02 | 0-00 | 0-17 | 0-28 ]......]]....... 
MOUS. eo ciecras sles 1-40 | 0-60 | 0°10 | 0°12 | 1°09 | 2°00 | 0-91 | 348 | 0-60 | 0-10 | 0-03 | 0-00 10°43 
Means... hatsiecs 0-99 | 0-67 | 1°04 | 0°53 | 1°47 | 2642 | 1°43 | 2017 | 1-09 | 0-74 | 0-73 | 0-76 14-04 


During 1880-1913 (7 years complete) average monthly snowfall was: Jan., 99 in.; Feb., 6°7; Mar., 9°0; 
April, 23; May, 0*2; Oct., 2°1; Nov., 5*4; Dec., 7*2. Mean annual snowfall, 42°8 in.; maximum recorded, 
37°0 in., Mar., 1882. 


LUNNFORD 
276 ToTauL PRECIPITATION 
0-58 | O-71 | 1-10 | 3°58 | 3°32 
MOTD ocrteyetss to sestec 1-68 | 0-28 | 0°27 | 0-16 | 1°61 | 5-60 | 4°35 
OND Sibi dowieie & 2°02 ik 0-80 | 0°73 | 1°79 | 2-09 | 5-60 
i Ra egooeeore 1-77 | 0-30 | 0-30 | 1°18 | 0°45 | 2-33 | 8-07 
Means......... 1-82 | 0-46 | 0-49 | 0-70 | 1-24 | 3°40 | 533 


During 1910-13 (1912 complete) average monthly snowfall was : 
2-4; May,0°0; June, 1°4; Sept.,0°4; Oct., 3-0; Nov.,3*0; Dec., 9°2. 


mum recorded, 17°7 in., Jan., 1913. 


3°80 0°45 

2°66 | 1°68 | 0-46 } 0°45 }]......11....... ° 
3°25 | 0°52 | 1°06 | 0-25 | 0-30 1841 
Paks et (OOOO cic eond |ACuSn oS Oe Iie Ono hot ° 
3°14 | 1°31 | 0-94 | 0°38 | 0-91 20-12 , 


Jan., 16°8 in.; Feb., 4°6; Mar., 3°66; April 
Mean annual snowfall, 44+°4in.; maxi 


PEACE RIVER LANDING—Elevation, 1,107 ft. 


Torau PRECIPITATION 


0-10 | 0-23 | 1-20 | 0-21 | 1°33 | 2-92 
1+20 | 0-50 | Ov15 | O81 | 2-65 | 1°35 
0-28 | 0-08 | 0°75 | 0°50 | 1-54 | 1-98 
1-65 | 0-40 | 0-50 | 0-15 | 1-29 | 2°67 
0-80 | 0-15 | 0°30 } 0-95 | 0-80 | 0-71 
SelOl) L885 | Fe aclisc ewer 1-60 | 5°08 
(Vo i4| MCE 3 igre \gooiccdl ciodues 8-60 
0-90 | 0-52 | 0°58 | 0°52 | 1°53 | 3933 


O77 | 129 | 0-29 | 0-56 | 0-08 |]........ 
2°38 | 184 |} 1°35 | 0°63 | 0-15 | 0-65 12-99 
1°54 | 1le71 | 1-02 | 0°90 | 1°80 | 0°40 14-03 
1°70 | 1°24 | 1615 | 0°27 | 0-65 | 1-06 11-20 
4-08 | 1-76 | 3-02 ]...... 0°75 | O90 |itee eae = 
1°24 | 1+24 | 0°59 | 059 | 0+30 | 0095 8°62 
1-01 | 2¢91 | O°77 | 1610 | 0-30 | 0°60 }]........ 
1°99 | 1°64] 1°31 | 0°63 | 0°65 | 0-66 1426 


During 1907-14 (1908-10 and 1912 complete) average monthly snowfall was: Jan., 9°0 in.; Feb., 5e2; Mar., 
5e8; April, 3-1; Sept., 0°3; Oct., 2-8; Nov., 5*6; Dec., 6°6. Mean annual snowfall, 38+4 in.; maximum re- 


corded, 21°0 in., Jan., 1913. 


PEMBINA 

278 ToraL PRECIPITATION 
OOS Saaterecree || ereserate soll a atere oe 0°60 | 0¢36 | 1°25 | 5e61 | 1-34 
OOO erecardsTereretenehal| | eh araueceel|| «trey o:0'f ai os ois, oh fis ates e's PASI leseto nica Reeder 
EO MO reenter ere |lniete cree Juels 4218 [larsre.n a O94) | OG) eee 0-96 
OTe Sa spake: e's 0-48 | 0-55 | 0-60 | 0-20 | 1-02 | 6-98 | 2+74 
OL Demeester | lst sate le es sep [slaved do ei eaacee 1°67 | 8°00 
OL Soret ected ell |\stere re |e oe a. 0°30 1 0875 2650.) 2... - 1-22 
Means 05. ire. 0-48 | 0-55 | 0°50 | 0-51 | 1-68 | 4°75 | 2°85 


Snowfall in Mar., 1908, 6-0 in.; Oct., 3-0; Nov., trace. 
Feb., 5°5; Mar., 6¢0; April, 1-5; Nov.,4°0; Dec., 3°5. 
April, 35 in. 


In Oct., 1910, trace ; Dec., 3+0. 
In Oct., 1912, 4*5; Nov., 3¢5. 


2-24 [0-00 | 0+30 [aed a) teataslio nae : 
1547 10-08 1 oct togesl: aye eee 
Le7i | 1-64 | 0+68-].0 00. 0804): armee : 
3-91 | 1665 |...... 0-40 | 0035 |f... ole. 
132 ee ee 0-45 | 0035,|., esc liere nee 
Qe11 | 0-84 | 0-48 | 0-25 | 0-33 |] 15-33 


In Jan., 1911, 4¢8 * 
In Mar., 1913, 3°0* 


PRECIPITATION RECORDS FOR SELECTED STATIONS IN YUKON 
CARCROSS—Elevation, 2,171 ft. 


279 

ROOUE. tae pints ote T | 8-49 | 0-53 | 0-13 18 0-03 
DOO Seige tea aie | |iaie cle ste |iies oles |e oe reife crete nel[is aveinterr [ies 

OOO rat gta avec 0°40 | 0-38 | 1-23 | 0°33 | 0-47 | 0°55 
LOMO, dernttrocsoeries 0-54 | 0-63. | 0-96 | 0°89 | 0+28 | 1°18 
TRON CAE 6 POlp Oe 0°65 | 1°73 | 0°58 | 0+35 | 1°38 | 0°72 
WOR 6 Sho Bs coon o 0°48 | 0-60 | 0-10 | 0-80 | 0-04 | 0-61 
I BiEg Shido SOOOL 1642 | 1°03 |......]-.---- 0+28 | 1-01 
HO Be crores, st «10° 0°70 | 0°55 | 0-56 a8 0°76 | 0°49 
LOUD colere) <icle oreo 0°30 | 0-32 | 0-15 | 0°05 | 0-55 | 0-65 
Means clas 4. 0°56 | 1-09 | 0-59 | 0+36 | 0-47 | 0-66 


ToTau PRECIPITATION 


0+43 


1-29 


1-45 | 0-54 | 0-30 | 1e71 |] O-Ss || 9-99 
+55 | 1644 | 1-42 | 1668 | 1-55 | 0-92 |'0+40 || 10-77" 
0+92 | 0-27 | 0-43 | 0-96 | loll || 11445 

1612 | 1612))°1+28 | 0070) ven eee 

1+85 | 0+47 | 0-41 | 0-68 | 0-94 || 8615 

1-01 | 1-30 | 2-70 | 1-63 | 1660 |J.......< 

0-45 | 1-89 | 0+34 | 0+63 | 0-15 7+54 

0+20 | 0-33 | 0-94 | 0+75 | 0-40 || 4-90 

1+04 | 0-95 | 1-04 | 1-07 | 0-78 || 9-90 


During 1907-15 (1908 no record, 1913 incomplete) average monthly snowfall was: Jan., 5-6 in.; Beb., 10-9 ; 


Mar., 5*3; April, 3-5; May, 0-6; Aug., 0-5; 
snowfall, 51-1 tae maximum recorded, 34+7 in., Feb., 1907. 


Sept., 1+5 


Oct., 5e4; Nov., 10*3; Dec., 7+5. 


Mean annual 
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PRECIPITATION RECORDS FOR SELECTED STATIONS IN YUKON—Continued ~ 


Pa 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. I Annual 


DAWSON—Elevation, 1,050 ft. 


239 Torat PRECIPITATION 
BRST GDP Gr Carrera Ween ara pained ner ool aes Cue Sipint & Bann teal ase ice O42! [PL SO Ne ails erie ole [tote er hell acter 35 
GODS saa cs: sue atallesstes] ['s tote Metre | soe RU ote celle eee a eee O«94 |. 1532 | 164°) Ld7 | 2025 | Vel |) P2555 fee 
LOO 2 eyes ee 1-73 | 0-20 | 0-00 | 0-50 | 0-46 | 0-86 | 3-32 | 238 | 1-17 | 0-92 | 1-10 | 0-80 13-44 
JASOB IS Get mitditrerc ces 0-50 | 1-35 | 0-60 | 0-60 | 0-39 | 0-50 | 1-11 | 1647 | 2-41 | 1-25 | 0-45 | 0-65 11-28 
OO Ser ices mrctohals O+82 | 0+32 | 0-20 | 0-57 | 0-96 | 1-71 | 2-14 | 1-66 | 1-01 | 0-36 | 0-80 | 1-45 12-00 
HOOS eves teks ete ei 0-23 | 1-30 | 0-40 | 0-94 | 0-97 | 0-25 | 1-93 | 2-51 | 3-52 | 1-84 | 0-24 | 1-24 15°37 
RGOG SE oceans 1+26 | 0-51 | 0+22 | 0-42 ; 2-00 | 0-92 | 1°20 | 1-46 | 1-14 | 0-47 | 1-55 | 0-93 12-08 
OO Tec leitereaen 1°53 | 0-34 | 0°88 | 0-23 | 1-06 | 0-85 | 1-93 | 1-28 | 2-34 | 4-09 | 2-60 | 0-62 17°75 
TOOS eer omen. O+71 | 1-00 | 0-71 | 0-32 | 1-43 | 1+23 | 2-43 | 1-08 | 1-25 | 0-69 | 1-48 | 1-96 14-29 
M210} Re as 0-30 | 0-48 | 1+21 | 0-64 | 0-81 | 2-66 | 2-10 | 0-81 | 2-40 | 0-96 | 0-67 | 1°17 14¢21 
LOLs. pee ae aie 1-31 | 0-22 | 0-68 | 1-68 | 0-19 | 1-44 | 0-82 | 1-67 | 1-34 | 1-67 | 1-46 | 0-60 13-08 
LOU hey eta te 1-52 | O-91 | 0-77 | 1-30 | 1-68 | 0-87 | 1-37 | 1-39 | 0-86 | 1-60} 1-05 | 1°70 15-02 
2 ee Oe ws citron 0-20 | 1-05 | 0-60 | 0-00 | 0-38 | 0-75 | 2-48 | 1-59 |...... 2°43 | 142 | 2009 I... neon : 
LOIS ce aie kn ae O67 elie 1:2 Fearne cae eran O25 elt meres 0-60 | 0-07 | 1-20 | 0-10 | 0-82 | 145 |}........ 
DOTA TY See see ays ot 0:95 | 0-20 | 0-25 | 1-04 | 1-73 | 1-37 | 1-59 | 1-21 | 0-10 | 0-70 | 0-08 9-22. 
LOLON ree eiats 0:30 | 0-50 | 0-48 |' 1-70 | 0-55 | 1-28 | 0-06 | 1-80 | 1-71 | 0-10 | 1-30 | 0-92 10°70 
IMGANBi actors: 0-79 | 0-73 | 0-53 | 0-70 | 0-87 | 1-14 | 1-61 | 1-43 | 1-61 | 1-26 | 1-10 | 1+15 12-92 
FN UAE NN SEO NS SIGN SE RV SE eh EO an eA EON ae Se lassen 


During 1897-1915 (12 years complete) average monthly snowfall was : Jan., 7-9 in.; Feb., 7¢-3; Mar., 5«2; 
April, 5+2; May, 0-5; June, 0+4; Sept., 2-6; Oct.,8+3; Nov., 110; Dec., 11-5. Mean annual snowfall, 59+9 
in.; maximum recorded, 38+3 in., Oct., 1907. 


WHITEHORSE—Elevation, 2,085 ft. 


281 ToTaL PRECIPITATION 
sO Fe ge ROE DELETE ora eee ean aia cl Rae oe Bema were cohen gad Meay © ae ee ee 1°50: } 0°30) [tees 3 
OOS a rent auctetele 1-72 | 0-00 | 0-18 | 0-10 | 0°15 | 0-20 | 3-30 | 0-92 | 2-10 | 1-50 | 1-20 | 0:30 11-67 
LQ0GR Seen 0-55 | 0-75 | 0-00 | 0-23 | 0°65 | 1-72 | 1°55 | 1-39 | 0-55 | 0-30 | 1-10 | 0-20 8:99 
TO OMe Sritetahs to hs 0-55 | 0-52 | 1+45 | 0-08 | 0-27 | 3-03 | 5-10 | 1-63 | 0-86 | 0-26 | 0-90 | 0-30 14-95 
QOS ia iar ete wleict | furs a Se Rit sxetase: 5 [rob soe atesell Seamseau ell avo PEPE cit Aes ae [Ue s Ait] Ome ones Sa | NN et | | 
OOO te mea ee 0:45 | 0-30 | 0-40 | 2-55 | 0-64 | 0-87 | 1-98 | 2-34 | 1-37 | 1-10 | 0-30 | 0-08 12-38 
LOLO Seite ers 0-18 | 0-06 | 0-30 | 0-02 | 0-03 | 0-66 | 4-67 | 1-36 | 0-50 | 0-10 | 0-33 |......||.......- 
LOD ae ie ice OP 2G sna cat's ciate. s: x [ees eaee al] tateusrere | up eevee ehatitese | ayes enol cereus | ce ioe | eo 8 See 
Means........ 0-61 | 0-33 | 0-47 | 0-60 | 0:35 | 1-30 | 3-32 | 1-53 | 1-08 | 0°65 | 0°89 | 0.24 11:37 
ea SS a NNR NEN Na AOL I BOOSTED Ne Beene Ue ae lekye Were Eo 


During 1904-11 (1905-7 and 1909 complete) average monthly snowfall was: Jan., 6¢1 in.; Feb., 3°3; Mar., 
4-7; April,5-9; May, trace; Aug., trace; Sept., 3-1; Oct.,2+9; Nov., 7*7 ; Dec., 2°4. Mean annual snowfall, 
36+l1in.; maximum recorded, 254 in., April, 1909. i 


SELECTED PRECIPITATION STATIONS IN UNITED STATES ON INTERNATIONAL WATERSHEDS | 
OR ADJACENT TO BRITISH COLUMBIA 


SSS er 
Com-| Scattered ANC 
No. Station Lat. N.|Long. W.} Elev. Limiting dates plete record precibil 

years ; H 
| Mths. | Yrs. | tation 
LF eee eel LUO8 eS oe) 

KOOTENAY RIVER WATERSHED 2 
ere ae Feet a b c Inches 
_ Montana 
301 Fortine Bratshren stone: chars ie erode tere 48 46 | 114 55 2,975 | Mar. 1906-Dec. 1915 a 32 3 17-91 
ODM Libbysaien yaa we eee 48 23 | 115 35 2,075 | July 1895-Dec. 1915 5 15 3 16-77 
303 | Pleasant Valley........ 48 11 | 114 55 3,500 | Sept. 1907—Aug. 1914 6 12 2 19.22 
SOLS] SNOWSHOOs erent eee 48 13 | 115 39 4,500 | Feb. 1907—May 1911 2 26 3 66-62 
305 | Troy... HP seat rien ae 48 28 | 115 55 1,880 | Dec. 1894—Nov. 1910 15 12 2 24-91 
DAHO 

306 | Bonners Ferry......... 48 42 | 116 19 2,429 | Jan. 1909-Dec. 1915 5 22 3) 21-06 
SOT LePorthilbad wee ee 49 0} 116 30 1,665 | Jan. 1892-—Dec. 1915 22 18 2 22-69 


PEND-D’OREILLE (CLARK FORK) RIVER WATERSHED 


Montana 
308 ANS COHGA et men ee 46 7} 112 57 5,330 | April 1894—Dec. 1915 11 42 5 13-68 
SOOM Butte ery ary te 46M OMSL Loess 5,716 | April 1894—Dec. 1915 20 17 2 13-87 
310 | Columbia Falls......... 48 22 | 114 11 3,100 | Mar. 1893-—Dec. 1915 Wee 40 6 22-69 
Sule |RCOMOL ay ene een 46 5 | 114 12 3,750 | July 1908-Dec. 1915 7 6 af 15-38 
BLZE MDa YCOMnwtce cetede ce edae took 47 52 | 114 17 2,925 | Mar. 1903-—Dee. 1915 8 BY A 5 14-88 
313 | East Anaconda......... 46 7] 112 55 5,500 | Sept. 1905-Dec. 1915 10 4 ul 15-02 
Bles|nEamiltons. sock cee He 46 15 | 114 10 3,524 | July 1895-Oct. 1915 14 30 5 11-37 
Sloul wat Creek weccn tigi ee 46 40t| 112 32t]} 6,000 | July 1909-Dec. 1915 6 6 1 23-91 
SLOG Tagan 2a eee a 47 22 | 115 24 3,150 | Feb. 1912—-Dec. 1915 3 11 1 pi 
2 Y 


RLZableronet ah ciate. gael ae 48 3 | 115 58 2,261 | Mar. 1912—Dec. 1915 2 20 


a. Number of complete calendar years. 

b. Number of additional months in incomplete years. 
c. Number of incomplete years. 

Tt Near sea level, exact elevation not known. 


iS Sete 


t 
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SELECTED PRECIPITATION STATIONS IN UNITED STATES ON INTERNATIONAL WATERSHEDS 
OR ADJACENT TO BRITISH COLUMBIA—Continued 


Com-| Scattered Average 
No. Station Lat. N. |Long. W.| Elev. Limiting dates plete record annual 
years precipi- 


Mths.| Yrs. tation 
PEND-D’OREILLE (CLARK FORK) RIVER WATERSHED—Continued 


: pene cans Feet a b c Inches 

Loe INaLISpelle wien ides \eisicl 48 12 | 1l4 19 2,965 | June 1896-Dec. 1915 | -19 5 1 15-51 
LOR ME IVEISSOULA folate oleic sco loyece 46 52 | 114 0 3,225 | Nov. 1870-—Dec. 1915 3h (G3 10 15-67 
320 Ovando 45) OIICHORS A TE oa Ale AL SS 4,050 | June 1899—Dec. 1915 13 38 4 19-50 
321 Philipsburg 46 20 | 113 18 5,273 | Oct. 1903—Dec. 1915 11 12 2 16-10 
322 | Plains 5 Been! Ac 28) | 214252 2,473 | Sept. 1898—Dec. 1915 16 15. 2 13-56 
323 | Polson r 47 41 | 114 10 2,920 | Sept. 1906—Dec. 1915 5 32 4 16-13 
324 | St. Ignatius 47 19 | 114 6 2,911 | April 1896—Dec. 1915 7 36 5 16-87 
325 | St. Regis AG AS) 115) 6 2,647 | Jan. 1908—-Aug. 1911 il 26 3 22.74 
326 | Saltese. . 47 24 | 115 32 3,600 | Nov. 1904—Dec. 1913 8 13 2 34-30 
327 | Stevensville 46 30 | 114 6 3,500 | Sept. 1911—Dec. 1915 4 4 1 13-99 
328 | Thompson Falls........ 47 36 | 115 21 2,424 | Aug. 1911—Dec. 1915 4 5 i 19-85 
329 | Upper ue McDonald..| 48 317) 114 Of| 3,200 | Oct. 1906-Oct. 1910 iy 30 4 30-68 

DAHO 
BOOM UAkeVIeWriseisiciic css. e%s.5 47 58 | 116 27 2,450 | Aug. 1897—Dec. 1915 15 32 4 28-38 
331 | Priest River Exp. Sta.../ 48 11 | 116 55 2,380 | Feb. 1898—Dee. 1915 9 A 4 30-72 
332 Sandpoint Metin eet eo b.e 48) 16) |) 116) 33 2,086 | Jan. 1911—Dee. 1915 5 0 0 27-17 
SOOM ODITM AKO sr yoie ciere sie 8 47 57 | 116 52 2,560 | Jan. 1909-Mar. 1913 0 27 5 34-21 
WASHINGTON 

Bota Cusiol’. yes. he eens oes 48 20 | 117 18 2,050 | Jan. 1899-June 1908 2 56 8 24.94 
4 11 2 23-78 


SSO INC WDOF Us seta ss cee 48 111117 41 2,400 | Feb. 1910—Dec. 1915 


STATIONS ADJACENT TO BRITISH COLUMBIA—IN EASTERN WASHINGTON 


BsOul Colvillene oye ais sien 48 33 | 117 55 1,635 | Dec. 18o9—Dec. 1915 23 67 10 17-57 
Sore lmCOnCOnUIY si 5 skis = ers 48 34 | 119 45 2,300 | July 1894—Dec. 1915 14 28 4 16-67 
35801) tcettle Pallsice os. 0.8... AS VoD Mike med 1,265 | Mar. 1909—Dec. 1915 D 21 2 17-81 
SOO ula WAKOSid Cai sisieis = sss i oe = 47 50 | 120 3 1,116 | June 1891—Dec. 1915 22 29 3 12-32 
BAO UAUrler erat ress ss ses 48 59 | 118 14 1,644 | April 1910-—Dec. 1915 5 9 ut 19-41 
SA Mea LOOMIS feecless 5-6 es aoaie. oes 48 49 | 119 39 1,200 | Aug. 1896-July 1907 2 67 9 14-67 
Eo ONOFCHPOLb ws oct ac sees © 48 55 | 117 47 1,350 | Jan. 1909-June 1914 4 15 2 18-35 
SSM OLOvallemettetetrs crs. socre oe 48 55 | 119 26 922 | Mar. 1909—Mar. 1915 1 36 6 12-74 
344 | Republic......... »....| 48 39 | 118 45 2,628 | Jan. 1900—Mar. 1915 9 51 7 16-07 
OM ASP CK ATLOs aye cole a a,aysi.n 5,01 47 40 } 117 25 1,943 | Jan. 1881—Dec. 1915 35 0 0 17-42 
SAGMIOW LOU Sack bees 47 46 | 118 43 2,203 | April 1892—Dec. 1915 13 41 6 13-76 
STATIONS ADJACENT TO BRITISH COLUMBIA—IN WESTERN WASHINGTON 

GAs ADACOItesé asi cide csc e b's 48 31 | 112 38 60 | April 1893—Dec. 1915 15 81 8 | 28-04 
Sone AKerietr see cunta cnc ssc 48 32 |.121 45 390 | Jan. 1906—Dec. 1915 8 14 2 64-49 
349 | Bellingham 48 45 | 122 29 107 | June 1857—Dec. 1915 19 42 5 30-73 
350 | Blaine ...| 48 59 | 122 45 57 | Aug. 1893-Dec. 1915 15 39 6 42-06 
351 | Clearbrook 48 58 } 122 21 80 | Mar, 1903-Dec. 1915 9 42 4 50-15 
S52 | -Coupevilla,.¢...2.....- 48 13 | 122 41 | N.S.L.t] Oct. 1895—April 1909 12 16 3 21.32 
353 | Granite Falls.......... 48 5 | 121 58 397 | Jan. 1909-Dec. 1915 | 7 0 0 57-39 
OAM OLS Amen tii sversis sick « «sos 48 37 | 122 49 50 | Jan. 1890-Dec. 1915 25 11 1 30-65 
Boos POlympiagstrs eases 47 1 | 122 54 142 | July 1877-Dec. 1915 37 16 2 54-71 
356 | Port Angeles........... 48 7 | 123 27 | N.S.L. | Dec. 1883-Sept. 1908 12 27 4 29.30 
357 | Mount Pleasant........ 48) Jalel23 93 500 | Jan. 1911—June 1915 4 6 1 ° 

358 | Port Crescent.......... 48 9 | 123 44 259 | Jan. 1909-Dec. 1915 tf 0 0 36-95 
359 | Port Townsend......... 48 7 | 122 47 80 | Jan. 1860-Dec. 1915 37 43 i 20-55 
BOOMER SCALLLO Occ a save ea’ 47 37 | 122 20 248 | Aug. 1890-Dec. 1915 24 12 2 34-20 
361 | Sedro-Woolley......... 48 30 | 122 15 38 | Aug. 1896—-Dec. 1915 12 80 8 46-34 
SOS SNOHOMISH' .re ccc ees e's 47 45 | 122 6 55 | Feb. 1894—Dec. 1915 18 34 4 43-39 
COC IME ACOM GID sineha ctere ale csteue 47 16 | 122 28 213 | Jan. 1884—Dec. 1915 30 9 2 42-01 
364 | Tatoosh Island......... 48 23 | 124 45 86 | April1869-Dec. 1915 29 18 5 83-96 

STATIONS ADJACENT TO BRITISH COLUMBIA—IN ALASKA 

SOMME BICOL Orie ye 2 teevetets «= 56 10 | 133 28 | N.S.L. | April1908—Dec, 1915 6 18 2 113-79 
OOM UMC a tins, ots ie ls.c b's, 58 19 | 134 28 | N.S.L. | June 1881—Dec. 1915 12 109 18 76-57 
SOM PSTUISNOO! cis o jcis.ys ae a> 57 22 | 134 29 | N.S.L. | June 1881—Dec. ee 18 113 12 52-76 
SSS OOLEL Eset cle) ayo.s svers.s-0r0-0: 55 36 | 131 38 | N.S.L. | Mar. 1904—Dec. 1915 11 10 1 153-37 
BOOU IEE ie econ doues- 57 3 | 135 19 | N.S.L. | May 1842-Dec. 1915 | 47 | 92 | 11 84-43 
SCOR SRAEWAY..talcG fe cin cuaune 59 28 | 135 20 | N.S.L. | Nov. 1898-Oct. 1913 2 103 14 23-24 


SUPPLEMENTARY { 


IpaHO 
i UES SUT KG fit teoclais.s oso alae 47 31 | 115 48 4,082 | Jan. 1909-Dec. 1915 2 21 3 46-87 
372 Cound’ Alene Baccano 47 41 | 116 48 2,157 | Sept. 1881-Dec. 1915 19 44 9 24.84 
373 | Grand Forks........... 47 15t| 115 49+] 3,000 | June 1909-Aug. 1913 1 31 4 52.54 
Kellogg arm ee ote ere Bin Ban Ne Ones 2,305 | Mar. 1905—Dec. 1915 10 10 1 30-04 


374 


. Number of complete calendar years. 
” Number of additional months in incomplete years. 
. Number of incomplete years. 

Approximate. ‘s 

See explanatory Note to 5 and 6, on page 515. 


t+ 8 OD 
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SELECTED PRECIPITATION STATIONS IN UNITED STATES ON INTERNATIONAL WATERSHEDS 
OR ADJACENT TO BRITISH COLUMBIA—Continued : 


Com-| Scattered Average 


No. Station Lat. N. |Long. W.] Elev. Limiting dates ~ | plete record beri 
years : 
Mths.| Yrs, | ‘ation 


SUPPLEMENTARY—Continued 


Cre OPP i Feet a b c Inches 

Ipano—Continued oe 

ovo We ewistonice eo Ak eee 46 25°) 117 2 757 | Jan. 1880—Dec. 1915 27 55 6 14.42 
Si Gul=WGScOWw? 1. See can ee oe 46 44/1117 0 2,748 | Jan. 1892-Dec. 1915 21 33 3 22.40 
Sime INLUT LA ys od ae eh meee 47 38 | 115 52 2,750 | Nov. 1893—April 1909 14 17 3 37-79 
SiSe Oe aMartes ae see 47 19 4 116 35 2,263 | April1897—Dec. 1915 9 53 8 28-20 
S9n| “Wallace: <4. isn 47 28 | 115 56 2,770 | Jan. 1909-Dec. 1915 4 25 3 41.94 

WASHINGTON ? 

SOM LOmalks. 2 yuan weet 48 24 | 119 32 850 | Feb. 1909-Dec. 1915 4 28 3 12-00 
SOLA Rex: Creeks, jot e ee 48 5t| 120 28} 1,135 | Mar. 1910-July 1913 1 22 3 18-57 
3882 | Snyder Ranch ......... 48 297) 120 77} 2,200] Jan. 1911—Dec. 1915 5 0 0 16-82 
SS Sm Ste heli). een seus me 48 19 | 120 41 1,100 | Feb. 1906-—Nov. 1908 1 18 2 27-61 
SSaa ED wisp.) tee eee 480211 120) 7 1,619 | April 1903-Dec. 1908 4 16 2 14-87 
Boon Winthtop.a. ie. oe. 48 28 | 120 10 1,765 | Jan. 1911-Dee. 1915 5 0 0 15-84 


a. Number of complete calendar years. 

b. Number of additional months in incomplete years. 
e. Number of incomplete years. 

t Approximate. 


MONTHLY AND ANNUAL MEAN PRECIPITATION AT SELECTED STATIONS IN THE UNITED | 
STATES ON INTERNATIONAL WATERSHEDS OR ADJACENT TO BRITISH COLUMBIA 


No. Sl Mie Lil (ian . an a i 2 Oe 


on Station | Jan. | Feb. | Mar.| Apr. | May | June July | Aug. | Sept.] Oct. | Nov.| Dec. ane 
a ae Se ae 


KOOTENAY RIVER WATERSHED 


ies _ .Monrana 


SOUT sBortine see ee ne ie 1+59) 103} 1-09] 0-90) 2617] 2-71] 1652} 1640] 1663] 1-21 1¢56} 1¢10]| 17691 © 
302 iD DY 37. aun tee tate sh ot 1+87| 1¢04] 1-05} 0+83] 1¢26] 1¢38] 0-82] 0-91] 1659] 0-89 3°27! 1°86] 16°77 
303 | Pleasant Valley......... 1-98) 1+¢54) 1+81} 1¢17] 1¢80} 1692] 1-08! 0-93] 2-04] 1-18 269] 1¢08]| 19-22 
304 | Snowshoe............... 920) 5+70| 6-24) 4621] 4-06] 3-24] 1695] 1-99] 3.65] 6.44 14°07] 587]! 66-62 
305 CF Py ees: ys: Medeor arebbcahe at aee 3°01} 1-99] 1¢83} 1¢59] 1694] 1-85} 1-35] 0«87| 1677 1¢99] 4024] 2048]| 24-91 
DAHO ‘ 
306 | Bonners Ferry.......... 2+84/ 101} 0-81] 0-85} 2-04} 1684] 144] 0-99] 176] 1671 3°78] 1¢99]} 21-06 
SU Cal OT bhatt sry een es ee 3-00] 1e77] 1¢39] 1+19] 2-14] 1664] 1+ £2] 0-87| 1686] 1675 3°54] 2¢42]| 22-69 


308 0-92) 0-59] 0-72) 0+85| 2-33] 2-51) 1-28] 0-93] 1-28] 0«85 0-78] 0+64|) 13-68 
309 0-83) 0-76) 0+92] 1¢14) 2-21] 2-35] 1-31] 0-89] 1-12] 0-88 0+75} O+71|| 13-87 
310 215) 1+66] 1+14] 1-10} 2-92) 3-12] 1-60] 1643] 2-04] 1.43 229) 1¢81]| 22-69 
311 1-52} 0+80) 0+82| 1-17] 1+77| 2638] 1¢06] 0-76] 1653] 1616 1°78} 0°63]] 15638 
312 1+15} 0+80} 0+87| 0+76) 211) 2633] 1651] 1615] 1628] 0-98 1¢03) 0-91} 14°88 — 
313 0-93) 0+57| 0-50) 1-14] 2-50] 2-92] 1-58] 1-19] 1-44] 1-02 0-82] 0+41]} 15-02 
314 0-86) 0-62) 0-64] 1-00] 1-79] 1-85] 0-66] 0-70] 1-12 0+90) 0+75) 0+48}] 11-37. 
315 1-60] 0-92) 1-03} 1-92) 3-13] 4640] 2-08] 1-35] 2.94] 2.15 154) 0-85]! 23-91 
316 4+35| 2009] 2-01] 1654! 1689] 1-97] 0-92! 0-86] 1668 250) 4°59] 2+77|| 27-17 
Blis| Heron’. see See 3-17] 2637] 2-69] 1694] 2-48] 2.42] 1.94] 1.24] 217 2+73) 4°79] 2+84!, 30-78 
318%| Kalispell eons) ie) 1-35) 1+05| 1-01] 0-79} 1-94! 2.07] 1-20] 0-94] 1-61] 0-89 1+72] 0+94]} 15651 
SLOT eMissoulacee ace Soe 1-40} 0-83} 1-00} 1-01] 2-16] 2.22] 1-09] 0-82] 1-29 1+21| 1+29) 1¢35]] 15-67 
320 VAD eget rcee ween. i 1-93} 1+72| 1e28] 1-11] 2-51] 2662] 1-24] 1.04] 1-33] 1.29 1+¢78| 1¢72/} 19+50 ~ 
321 | Philipsburg............) 0-73) 0+73} 0-92) 1-23) 2668] 3-30] 1656] 0-82] 1-45] 1.29 1°00} 0-46] 16-10 
322 sings Eee On eee 1-07} 0-69) 0-59] 0-61] 1-80] 1-81] 1641] 0-91] 1647 O+90} 1655] 0+75}| 13-56 
323 | Polson. che Oto Con da. 4 See 0-98) 0+85) 0-88] 0-87] 1-53) 2-70] 1-39] 0-84] 1697] 1631 1°92} O+89]| 16+13 
324 | St. ignatius thee ee 0-84) 0+76} 0-84) 1-15] 2-50) 2-50] 1664! 1-02] 2-93 141) 1-45) 0¢53]| 16-87 
8259) St. Regis) a c6.)c inno. 2-97) 2645] 1+85] 1+51] 1-99] 2-46] 0-38] 0673] 1686 1-69] 3-70} 1+15]| 22-74 
326 | Saltese. eisveforsastoyetevaace eyemnes 5°59| 3+71) 2695) 1-31] 2633] 1-96] 1621] 1618] 1690] 2644 5-64] 408]| 3430 
327 | Stevensville............. 0+86) 0-41! 0-46) 1-00} 2-29] 3-05] 1-21] 0-75] 1640 1-63] 0-71] 0+22|| 13-99 
328 | Thompson Falls,....) |_| 2-42) 1-22] 1-44] 1-59] 1-82] 1-64] 1-72] 0-81] 1628 1-74) 2-91] 1-26]| 19-85 
Si Upper et McDonald...|| 4-24] 3-37] 1-93] 1-28] 3.23] 3.34 2-01! 1-08) 2+37] 2631] 2-14] 3-38]] 30-68 _ 
' DAHO 

330 iakeviews cack cache 3-19) 2-65] 2-06] 1-62] 2-67/ 1-96] 1-20] 1-02] 1.76 242) 467] 3-16] 28-38 
331 | Priest River Exp. Sta.... .|| 3-58] 2-38] 2.33] 2.09 2-90) 2-19] 1-76] 0-98] 1-688] 2-38] 5-37] 2-88|] 30-72 
332 | Sandpoint.............. 3°51) 1-84) 1-27] 1657] 3-08] 2615} 1-30] 0-97] 2-08 1¢77| 5-01] 2+62|| 27-17 
333 )|//Spirit Lake voos. ic a1.) 555] 3-10} 2+36] 1641] 3645] 1673] 1639] 1639] 2635 1¢75| 5+59} 4614|| 34-21 
veal ¢ . WASHINGTON ; 
345) \Cusiok he, a aie 2-96] 276] 2-04] 1-44] 2.67] 2-24] 1-14] 1.24 1-18] 1+34] 3-01] 2-92]| 24.94 
pIOMENGWports | eeen nee 2+691-1+72} 131} 1658] 1-99] 1-56! 1-31] 0-86] 165 1+88] 4+75| 2+48]| 23-78 


“a SRI 


- 


METEOROLOGICAL DATA—U.S/ «PRECIPITATION 573 


MONTHLY AND ANNUAL MEAN PRECIPITATION AT SELECTED STATIONS IN THE UNITED STATES 
ON INTERNATIONAL WATERSHEDS OR ADJACENT TO BRITISH COLUMBIA—Continued 


No. | . 
on Station Jan. | Feb. | Mar.| Apr. | May | June] July | Aug. | Sept.} Oct. | Nov.} Dec. | bata 
‘ 

STATIONS ADJACENT TO BRITISH COLUMBIA—IN EASTERN WASHINGTON 
SSGuleColvillete. pj eocaes soe cs 2-23) 1-60{ 1-23] 0-98) 1-9?) 1-54) 1-19] 0-70] 0-90) 1-16] 2-30) 1-82|| 17-57 
S337 @ONCONWILY ei sraa. cissahe ero.cs.° 1°76] 1-24] 1-20] 1-00] 2-1: | 1650) 1-08] 0-64] 1-00} 1+09] 2°09] 1-91]| 16-67 
338 Kettle Falls......,...... 2025] 1°05) 0-91) 0-96] 3-22] 1°62] 1-05] 0-66] 1-25] 1-26] 3-02] 1+86}| 17-81 
-339 Lakeside Dyeteayetclebres oo0's sis 1°70| 1°27| 0-84] 0-65] 1-11] 0-81] 0°31] O- 5} 0-53] 0-81} 2-01} 1°93]| 12°32 
340 Laurier Pevelehekele sictal 2 i's: 5,0 2+33) 1°05] 0°98; 1-20] 2-53] 2-04] 1°52) U-+92! 1-30} 1624) 2-55] 1+75}]| 19-41 
BSA LM OOMIB acs ei ore clei. sisu0'sis o's 1-08] 1644] 0-93} 0-86] 1°88] 1-90] 1-10\ 0-54] 0-82! 0-91} 1-93] 1+28]| 14-67 
B42 Northport Me eatin. aieacete 2215] 0-88] 0-91] 0-96] 1-79] 180] 1-29) 1-02} 1-29] 1-42] 2-93] 1+91]| 18°35 
343 Oroville nei ENC io CIRO ICON LOTIONS 1:11] 0°66] 0°57] 0-85] 1645] 1-59] 1-19] 9-80] 0-94} 0-96] 1-93] 0-69]| 12-74 
PB44 1 Republics. <2 <cie. sss 1-68] 1-21] 0-91] 1-10] 2-08] 1-74] 1-18} C+72| 1-07] 1-05] 1-72} 1+61]] 16-07 
BADE | PODOKANOsc.crcc die oc <i ens.sie > 2-29) 1-81] 1-25] 1-14] 1653] 1-42} 0-73] 0-54) 0-91} 1631) 2-26) 2-23 17242 
ONS NAM 26, Se ees ee ae eC 1-72] 1°30 1-67]|| 13°76 


oa eta 


odo 

Parse 

con 
e 
5 
<) 
° 
ce) 
Le 
ot 
(e] 
RB 


0-71! Je791 1+65) 1+05! 0-58! 0-60 0-65) 1-18! 1-86 


\ STATIONS ADJACENT TO BRITISH COLUMBIA—IN WESTERN WASHINGTON 


Ch eee 3.49, 2-78) 2°19, 2-05] 1-88) 1-42] 0-63] 0-92) 1-73| 2-66) 4-63) 3-66]| 28-04 

Daou teeter 5.4 10-42| 6-15] 4 38] 3-34] 3-01| 2-43] 1-13] 1-65| 4-21] 6-99]12-52| 8-26]| 64-49 

349 | Bellingham... 12.1.0... 3+62| 2+90| 2-62] 2-06] 2+15| 1-69] 0-71) 1-15] 2+24| 2-85) 4-62] 4-12|| 30-73 
aor Blaine. -f25.......+... 5-79| 4-06] 3-26] 2-49| 2-65] 2-20! 0-88] 1-12] 3-00] 3+81| 7-13] 5-67|| 42-06 
351 | Clearbrook... 21.2.1... 6-72| 4-91| 3-92] 2-61| 2-71] 2-39] 1-34] 1-96] 3-94] 5-09] 8-51] 6+05|| 50-15 
352 | Coupeville.............. 2-21| 2-13] 2-03] 1-55] 1-83] 1643] 0-69] 0-91] 1659] 1+41| 2-77) 2-77|| 2132 
353 | Granite Falis.....11111.: 8-18] 4+87| 4+14| 4-13] 3-92] 3+29| 1-58] 2-06] 3-37] 6-20] 8-87| 6-78]| 57-39 
TN Nh 3.50] 2-92| 2-30] 1-96] 1-95] 1-48] 0-73| 0-92] 2-17| 2-91) 5-23] 4-58|| 30°65 
855 | Olympia... 0. 3.32| 6-61] 4+84| 3-53] 2-60] 1-69] 0-69] 0-65| 2-70] 4-49| 9-42] 9-17|| 54°71 
ae Pi See} 4.91] 2670] 1-94] 1-57] 1647] 1-27] 0-41] 0-67| 1-87] 2+47| 5-10] 4-92|| 29+30 
358 | Port Crescent........... 6-88| 3-27] 1-91] 1-29] 1-58] 1-33] 0+70| 0+78| 1-97| 3-74| 8-60] 4-90]|| 36-95 
359 | Port Townsend.......... 2.46| 1-83) 1-68| 1-56] 1-85] 1-53] 0-74] 0-77| 1-22] 1-60] 2-74| 2-57|| 20°55 
BON -WSeaitlo: uc. .ci0.4.0css- 4.83] 3-66] 2-70] 2-44] 2-05| 1-46| 0+-62| 0-50] 1-80] 2-79| 6-01| 5-34|| 34-20 
361 | Sedro-Woolley... 1.1. 1.. 5.10] 4-40] 3+84| 3-02| 3+12| 2-72] 1-30] 1-77| 3-25] 4-79| 7-44] 5-59|| 46-34 
362 | Snohomish.............. 5-20] 4.48] 3681 3+26| 3-11| 2-38] 1-19] 1-15] 2-80| 3-65] 6-60) 5-76|| 43-39 
Besul Vacariat! =: ..5c5 1.00. 621| 4-36] 3+40| 2-91] 2+37| 1+81| 0-62] 0-68| 2-26] 3-30) 7-28) 6-81|| 42-01 
364 | Tatoosh Island.......... 12.23] 8-60] 7-56 5-61| 4-03! 3-58] 1651] 2-00] 5-21] 7+49}13-06}13-08]] $3+96 


STATIONS ADJACENT TO BRITISH COLUMBIA—IN ALASKA 


owt ts ds = | ei Se ee A nr Eee 
BOC alder ke ware ce. sate 8-87) 7°52] 9°06] 9-41) 5¢ 10] 3+89/ 6-03] 7+02)12+99]16-72/13+85)13-33/(113-79 
ESO OM MOMIACH UE tlatel stents) alle «)<1- 6-39] 4054| 5-13] 5-16] 5-28] 3-73] 4°70] 6-97|10+41| 9-69) 7+50| 7-07|| 76-57 
pS Odie KolllignO@wier ct. -casie--22\- = « 5e05| 4°12| 3-07] 3°01] 2-68] 2-09] 3-39] 4+22] 6+77| 7°57) 5-19) 5+60)| 52-76 
Sia 5] Loruieliee 4560 poe SRO OO ee 11+°41/10+36]11+34]13+56| 8+11) 6-01] 8-20] 8+93]/16+ 16/22-09/20+ 75/16 -45)|153-37 
ESO OLUK An ele eiaranyeie at. ayer 20.0) © 7059| 6+54| 5+73| 5°65} 4¢07| 3-38] 4-26] 7-00/10+12/11-75) 9-42) 8-92)| 84-43 
ESO MMO KAS WAY ole elves ancl © 1-15] 1-32] 1-09] 1-48! 0-62] 0-91! 1-37] 1-781 2-88] 4-62] 3-50] 2+52)| 23-24 


SUPPLEMENTARY * 


Ipavo : 
SS PLER ED ULT KO sets cedetda ciate e: slats 6.8 651) 5-22) 3-22] 3-05) 3-68] 2643) 2-50] 0-42) 2-91] 3+838/10-26 2¢79|| 46°87 
ES 2m @OBUT CATCH C, sce sora. « 3-68] 2+39| 2-19} 1-82] 1-90} 1-50) 0-73} 0-47) 1-33] 1-79 3-62] 3-42]| 24-84 
BlLoel GANG BOLKSs sca)» o..c0 soles 7.22| 5°05) 4°73) 2-96] 4-00] 1-78} 1°43} 1-05) 2-70 3+44/13-50] 4°68]| 52-54 
374 | Kellogg 3-81) 2-88) 2°57] 1°83] 3-36] 2-30] 1-04) 0-95) 1-72 2-74| 4°31] 253}| 30-04 
375 | Lewiston 1-44] 1-32] 1615] 0-97] 1°70] 1-57} 0+55| 0-54) 0-86) 1+26 1°59} 1¢47|| 14-42 
376 | Moscow 2.84] 2610] 2605] 1-48] 2-56] 1-37] 0-74] 0-74] 1-27] 1-69 3+17| 2-39}| 22-40 
377 | Murray _,..|| 4072] 3°62] 3°59] 2-13) 3-27) 2-72 138] 1-37] 2621) 2¢75} 5-63} 4°40|| 37-79 
378 | St. Maries 3.48] 2659] 2-51] 1-78] 2°77] 1-69] 1-13) 0-89 1-41] 2-18} 4-29} 3-48]| 28-20 
379 \ Wallace 4+73| 3°65} 2°93] 2°48] 3°55) 2-648) 1-53) 1-43 218) 3°19] 9-43} 4-36}) 41-94 
‘ep | WASHINGTON 
S| Ones 5 See ee Oaomere 2228] 0-78] 0-42] 0-65] 1+38} 1-19] 0-66) 0-38) 0-45 0-74) 1¢71} 1+36]| 12-00 
RSL HERG K CreCles ct csrea'e ois clea. 4°00] 0-84] 118} 0-64| 0-84} 0-86) 0-18] 0-75 1°57] 1-92] 2655) 3-24]| 18-57 
$82. | Snyder Ranch........... 2287] 1-02] 0°58] 0-78] 1°68} 1+57| 0-24) 0°35 0-99} 1-14] 3-09} 2-51|| 1682 
SSsmIMStGHEKIN cle clyde e's ewe « 3.98] 2614] 1-74] 1-48] 1-56] 0-71) 0-80} 0-36) 0-91 2°20] 6-90} 4°83]| 27-61 
OAM WIRD cist citlel storey crate ooo 22 1°66] 1°58] 1°00} 0-50} 1-16} 1°55) 0-65) 0-58] 0-70 0-96] 2-32] 2+21|| 14°87 
ESR PMV REL UETOP ls disciples ove"s 2 2 2-68] 1-06] 0-40] 0-76] 1°81] 1-17] 0-55] 0-61) 1-00 1+09| 2647| 2-24]| 15-84 


TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA 
Monrary AND ANNUAL Mnan TEMPERATURES 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Ane 


ABBOTSFORD (MATSQUI PRAIRIE)—Elevation, 89 ft. 


cS 
io} 
i 


TROT ea 3308 ) 37-5 | 47-7 | 51-0 | 56-9 | 60°5 | 64- : 2 0) 333 : 
Ea Sem a8 30-7 | 41-6 | 46-6 | 54-7 | 57-7 | 60-9 | 61-3 | 55-6 | 47-7 | 44-4 | 42-1 |) 47-6 
1801 ives: 39.0 | 29-7 | 38-3 | 50-0 | 57-1 | 58-2 | 64-6 | 64-0 | 55-5 | 50-9 | 48-5 | 36-6 || 49-4 
15020. ds, 35.7 | 38-9 | 45-2 | 46-0 | 53-8 | 59-8 | 60-7 | 62-8 | 58-5 | 49-6 | 40-0 | 33-7 || 48-7 
TSE oe alae 30.7 | 28-5 | 40-8 | 43-8 | 53-5 | 55-9 | 62-0 | 63-2 | 55-5 | 46-2 | 36-8 | 37-3 || 46-2 
TESG4 0... 32.2 | 33-2 | 40-3 | 45-3 | 54-2 | 58-3 | 63-9 | 65-4 | 55-8 | 46-6 | 42-4 | 33-5 || 47-6 
EBVO is. ll 39:7 | 41-0 | 41-9 | 47-5 | 52-7 | 59-8 | 62°5 | 62-1 | 52-7 | 51-6 | 41-4 | 36-6 |) 48-5 
deca, Me eae i} 34-1 | 40-0 | 39-7 | 44-6 | 51°7 | 59-0 | 66-0 | 63-2 | 56-2 | 49-7 | 20°6 | 39-3 II 47-1 


* See explanatory Note to 6 and 6, page 515. 


574 


COMMISSION OF CONSERVATION 


TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee. | wicant 
ABBOTSFORD (MATSQUI PRAIRIE)—Continued 
SO 7a ee 34-9 | 38-3 | 36-0 | 50°3 | 57-5 | 59-6 | 60-5 | 675 | 56-0 | 49-7 36:4 | 34°8 48°5 
SOS eile un 34-4 | 40-7 | 40-2 | 47-2 | 55-5 | 60:4 | 62-8 | 63-7 | 60-2 | 49-3 | 39-3 34-5 49-0 
1 SOO aes 34°7 | 33-2 | 40-6 | 47-5 | 51-2 | 57-3 | 64-0 | 59-6 | 58-2 | 48-5 48-0 | 36°6 48°3 
LSOO RE ae a cede 39°5 | 35+9 | 47-4 | 49-9 | 54-7 | 60-2 | 63-1 | 59-9 | 56-2 | 49-3 | 38-9 40:5 49-6 
POOL ee ae 33-6 | 39-3 | 43-4 | 45-4 | 54-3 | 55-9 | 60-2 | 62-6 | 54-8 54°3 | 44-0 | 37-5 48+8 
TOO2 Se are ee 33-7 | 41:6 | 41-7 | 47-8 | 55-6 | 57-0 | 61-2 | 61-2 | 60-1 | 49-7 42-2 | 34-8 48-9 
OOS cate acte oe 36°7 | 35°6 | 39-4 | 46-4 | 52-4 | 61-9 | 60-7 | 61-3 | 55-9 | 50-5 40°8 | 38-4 48-3 
1904 ee cae $69) (34°8 / 39289 | 051° 201152" 7) 1957S) 63-0 | 61-2) eee olen Aes| ene te | en || 
Means........ || 34-3 | 36-2 | 41-5 | 47-6 | 54-2 | 58-7 | 62-6 | 62-3 | 56-3 | 49-8 | 40-3 | 36-6 || 48-4 
———— ES et Of OO 1 G08 | 40°31 3656 I 4804 
AGASSIZ—Elevation, 52 {t. 
EE Groote lal lan omen Bee aR oie Ronn ill Nn Lol Sea ne I Eee a 33°4/(|5. see 
. 29-8 | 41-6 | 48-2 | 57-0 | 57-7 | 60-9 | 63-7 | 56-5 | 47-2 46-5 | 42-6 48-2 
PRBS ASCH ha Rea yg Nts 49-0 | 58-7 | 57-7 | 65-4 | 65-7 | 57-1 | 51-8 | 42-6 | 37-2 oo 
35° 40-2 | 46-3 | 46-3 | 54-3 | 59-9 | 60-8 | 63-0 | 58-2 | 50-6 | 38-6 32-8 48-8 
27-8 | 41-0 | 44-1 | 51-9 | 55-0 | 61-5 | 62-1 | 55-3 46-0 | 36-1 | 36-3 45-7 
33-1 | 39:3 | 45-8 | 53-1 | 57-3 | 62-7 | 64-8 | 54-6 47-0 | 42-0 | 34-2 47-1 
41-4 | 41-6 | 47-7 | 52-1 | 58-6 | 61°8 | 61-2 | 52-0 | 51-9 42-4 | 36-9 48-3 
41:6 | 40:2 | 44°7 | 50°6 | 56-0 | 65:8 | 62-1 | 54-0 51:9 | 29-1 | 40-0 47-4 
40:2 | 35-8 | 47-6 |} 54:1 | 52-3 | 57-6 | 64:5 | 59-0 47-3 | 36-0 | 30-1 46-7 
43-3 | 39-6 | 45:2 | 56:9 | 58-8 | 60-4 | 70-3 55-8 | 49-7 | 38-7 | 35-4 49-0 
35-8 | 41-5 | 45-1 | 52-2 | 58-1 | 64-8 | 61-8 | 56-9 46°8 | 44-1 | 37-4 48-1 
37:4 | 46-4 | 54-0 | 54:4 | 57-0 | 65-5 | 60-2 | 55-5 | 46-6 36:6 | 39-2 49-2 
36:0 | 46-5 | 46-3 | 56-3 | 53-7 | 60-4 | 64-7 | 51-6 49-0 | 44-4 | 37-2 48-4 
38:4 | 40-5 | 44-4 | 55-6 | 61-0 | 63-4 | 54-3 | 51-8 | 48-2 37:0 | 34:4 47-0: 
34-6 | 35-2 | 43-2 | 48-0 | 56-8 | 55-8 | 55-9 51-4 | 43-7 | 36-9 | 38-5 44-7 
32:7 | 39-6 | 47-5 | 48-0 | 56-9 | 57-5 | 58-8 | 51-1 | 54-2 43-0 | 38°8 46-8 
35:1 | 50:4 | 46-2 | 50-2 | 58-6 | 69-2 | 62-2 | 51-9 45:2 | 42-0 | 41+1 49-0: 
45-2 | 44-6 | 52-4 | 54-2 | 58-5 | 69-4 | 63-0 53°8 | 50°6 | 40-9 | 38-5 50°8 
36-3 | 39-6 | 48-5 | 57-0 | 58-6 | 64-5 | 59-1 56:7 | 52°6 | 48-2 | 38-2 48-5 
38-7 | 42-8 | 50-3 | 52-7 | 62:0 | 65:6 | 62-3 | 52-8 48:3 | 45-2 | 38-2 49-8 
36:5 | 44-8 | 47-7 | 52-9 | 58-2 | 61-3 | 61-0 | 56-9 48-9 | 41-4 | 32-8 47°4 
34-8 | 48-2 | 50-0 | 56-8 | 62-1 | 66-5 | 59-4 58-6 | 49°9 | 45-0 | 39-6 50-7 
35:2 | 42-1 | 47-1 | 54-6 | 56-1 | 66-0 | 61-9 56°8 | 50:9 | 38-2 | 39-2 48-0) 
41-8 | 43-0 | 46-2 | 57-8 | 60-4 | 61-2 | 61-0 | 56-4 47°8 | 42-4 | 39-4 49-3 
34°9 | 40-3 | 51-3 | 52-2 | 58-3 | 62-5 | 64:5 56°5 | 47°7 | 43-7 | 40-2 48-4 
39-6 | 45-0 | 51-6 | 56-3 | 57-2 | 62-1 | 63-0 54-2 | 50°4 | 42-6 | 35-2 49°6 
41-0 | 48-1 | 50-2 | 54-3 | 59-4 | 62-9 | 66-2 | 56-7 | 47-9 40-1 | 38-0 50-2 
S Gi 9 62-2 1 | 48-9 | 40-9 | 37-2 
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ALBERNI (BEAVER CREEK P.O.)—Elevation, 300 ft. 


dt Rieen et | craters ttl aaron es 43-9 | 52-8 | 60-1 | 64°4 | 67-6 
34-7 | 39-7 | 40-3 | 44-5 | 50-8 | 58-9 | 64-3 | 64-0 
Speed NA epi: 43-7 | 47-8 | 58-0 | 62-8 | 71-8 | 69-0 
39°38 | 39-3 | 38-4 | 53-0 | 60-9 | 62-6 | 67-8 | 75-0 
37°7 | 38-5 | 45-3 | 52-1 | 56°7 | 57-2 | 69-5 | 74-9 
Ror taets 36-5 | 46-4 | 49-0 | 54:4 | 60-5 | 65-6 | 62-5 
33°6 | 35-1 | 41-0 | 43-7 | 52-3 | 57-4 | 60-2 | 66-5 
35:9 | 39-6 | 41-6 | 47-3 | 56-& | 59-9 | 62-4 | 63-3 
35-9 | 35-2 | 38-3 | 47-2 | 53-4 | 62-2 | 62-4 | 63-7 
34°3 | 33-6 | 35-5 | 48-8 | 52+5 | 58-3 | 65-2 | 66-4 
35-7 | 42-5 | 47-0 | 50°7 | 54-4 | 62-6 | 66-6 | 63-5 
35:6 | 42-2 | 44-9 | 51-5 | 56-8 | 56-9 | 68-8 | 66-5 
26:6 | 40-4 | 41-4 | 47-7 | 58-8 | 62-9 | 68-7 | 62-9 
34-4 | 36:8 | 41-7 | 47-3 | 51-7 | 59-9 | 66-5 | 65-6 
29-1 | 37-4 | 42-8 | 47-5 | 52-2 | 57-0 | 61:5 | 60-8 
32:2 | 34-0 | 43-1 | 46-5 | 55-5 | 54-6 | 62-1 h 61-1 
31-1 | 35-5 | 43-6 | 44-4 | 51-6 | 56-1 | 64.9 | 64-0 
34-2 | 39-4 | 43-2 | 46-2 | 54-9 | 59-7 | 63-2 | 61-0 
31-0 | 37-0 | 38-3 | 44-4 | 52-0 | 53-7 | 62°5 | 61-5 
36-1 | 37-1 | 44-2 | 49-4 | 54-3 | 57-7 | 63-6 | 66-9 
35-1 | 40-1 | 47-4 | 51-5 | 55-4 | 61-1 | 65-0 | 66-8 
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48-0 | 39-5 | 40-4 
53+8 | 44-2 | 38-5 
52-6 | 40-7 | 34-8 
49-3 | 38-1 | 36°6 


37°3 
47-0 |°41°2 | 34:7 
47-4 | 39-2 | 36-7 
53:0 | 42-6 | 34-4 
50-6 | 38-5 | 34-8 


ogee eee 


INGA na. met 34-1 | 37-9 | 42- 47-8 | 54: 59-2 | 65-1 | 65- 57-9 | 51°0 | 41-3 | 36-9 49°5 
: 


ATLIN—Elevation, 2,240 ft. 


Dip acas kcal) ion cabal enon ollie Meco geome on 42-4 | 34-2 | 30-4 | 20-2 
2°2 0-7 | 21+3 | 33-9 | 45-0 | 49-3 | 53-6 | 51-2 | 42-8 37°9 | 23-2 | -O-1 
—9-0 | -1-2 | 10-1 | 31-3 | 46-2 | 50-1 | 54-8 | 51-8 45-0 | 37-9 | 27-7 | 18-9 
16-2 | 10-8 | 14-3 | 31-9 | 42-6 | 50-9 | 53-2 | 52-3 41-1 | 29-2 | 25-2 | 17:5 
-18-5 | -3-1 | 23-7 | 29-2 | 42-9 | 50-0 | 52-6 | 49-8 43-7 | 32-6 5:6 8-3 
10:8 | -3-4 | 21-0 | 29-1 | 42-1 | 47-4 | 52-3 | 49-5 46-2 | 36-2 | 18-1 7°3 
~8-8 | 10-3 | 14-5 | 26-1 | 41-1 | 48-5 | 52-9 | 53-8 46-0 | 36-9 | 18-2 | 19-2 
0-5 | 18-1 | 20-4 | 33-7 | 45-8 | 47-7 | 53-2 49-0 | 46-3 | 37-5 | 24-6 | 21-4 
—1-1 | 15-3 | 19-3 | 31-3 | 41-3 | 51-8 | 52-2 | 49-4 43-8 | 32-4 | 23-6 | 20-3 
~5-7 | 12-3 | 21-3 | 31-6 | 42-5 | 50-0 | 50-0 51-0 | 41-9 | 38-8 | 23-6 | 10-1 
15-0 7-1 | 30-8 | 37-7 | 47-0 | 53-1 | 59-9 | 54-1 47-7 | 31-9 | 24-9 | 19-3 
0-1 2 0 
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METEOROLOGICAL DATA—TEMPERATURE 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


v . | 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | eh 
BARKERVILLE—EFlevation, 4,180 ft. 
34-1 | 48-0 | 54-3 | 53°6 | 58-3 | 52-6 | 38-2] 24-9] 21-8 ][........ 
37-5 | 46-3 | 50:3 | 57-6 | 53-1:| 44:0 | 42-8 | 29-2 | 13-6 || 37-2 
30°3 | 45-4 | 49-8 | 53-1 | 53-8 | 46-3 | 35-6 | 33-7 | 24-3 || ....... 
35-0 | 44-8 | 47-6 | 55-2 | 56-6 | 45-4 | 41-6 | 27-7 | 18-6 || 35-5 
QBS Pinca. 52-9 | 51-0 | 53-4 | 49-7 | 42-1 | 22-8 | 20-6 |]........ 
33-1 | 44:6 | 46-8 | 54-3 | 56-6 | 49-2 | 34-4 | 20-4 | 21-5 || 34-6 
35:1 | 44:3 | 50-9 | 57-0 | 58-8 | 44-5 | 35-7 | 27-9 | 18-2 || 36-1 
36:4 | 43°8 | 50-2 | 54-8 | 54:4 | 39-2 | 42-5 | 29-5 | 20-8 |] 36-5 
33-0 | 41:5 | 49°7 | 59-3 | 57-1 | 47-9 | 39-5 | 5-2 | 26-0 |] 34-8 
39-5 | 50-6 | 54-1 | 52-7 | 60-6 | 47-8 | 39-5 | 14-8 | 23-4 || 36-6 
36-9 | 48-4 | 54-1 ]...... 61-5 | 48-9 | 34-6 | 22-0 | 20-4 |I......6. 
31-8 | 38-6 | 47-2 | 56-2 | 50-9 | 49-4 | 34-3 | 35-1 | 21-8 || 34-9 
40-4 | 46:3 | 53-0 | 55:4 | 50-7 | 46-2 | 34-4 | 22-8 | 27-3 || 37-6 
32-9 | 44-6 | 47-4 | 51-9 | 56-2 | 44-2 | 43-6 | 31-2 | 24-1 || 36-6 
35-6 | 44-8 | 47-3 | 52-8 | 51-7 | 43-8 | 40-3 | 23-7 | 18-4 || 35-6 
31-3 | 43-3 | 54-9 | 52-3 | 51-2 | 40-2 | 36-7 | 24-7 | 25-5 || 35-1 
39-8 | 40-6 | 48-2 | 53-5 | 55-0 | 48-6 | 39-3 | 34-1 | 22-9 || 36-0 
37-0 | 45-9 | 49-9 | 55-8 | 51-0 | 45-0 | 31-0 | 28-6 | 24-1 || 36-4 
38-9 | 47-1 | 48-2 | 59-7 | 52-7 | 42-9 | 38-3 | 26-1 | 19-0 || 36-9 
B12 |T44u5is seedy 57-8 | 48-9 | 45-1 | 42-0 | 28-7 | 20-5 |]....... 4 
Roos P TS. oe. 20:4'|'19-1'|'22-2'| 31-8 | 42-5 | 50-4 | 56-5 | 53-7 | 45-0 | 37-0 | 33-5 | 19-8 |] 36-0 
$9000. eh itrs. 3-9 | 17-1 | 28-1 | 29-5 | 40-8 | 48-1 | 52-8 | 47-5 | 45-2 | 35-8 | 20-3 | 11-6 |] 31°7 
HOLS ac ees 16-4 | 12-1 | 32-1 | 35-9 | 43-8 | 46-5 | 52-0 | 49-4 | 43-1 | 34-4 | 24-0 | 22-9 |] 34-4 
HONE fsa 5-0 | 15-8 | 29-4 | 28-7 | 41-5 | 47-4 | 52-8 | 50-2 | 43-6 | 37-6 | 18-0 | 18-9 || 32-4 
BOUD eee toe. 12-7 | 25-1 | 25-3 | 36-5 | 45-8 | 51-6 | 52-5 | 51-0 | 43-9 | 33-6 | 26-7 | 21-0 || 35-5 
BONS He tele 8-1 | 14-7 | 20-9 | 34-0 | 41-9 | 51-4 | 51-9 | 52-1 | 43-8 | 32-3 | 26-1 | 24-4 || 33-4 
Ha Ee, 16-7 | 20-9 | 26-1 | 37-1 | 43-1 | 50-4 | 52-1 | 51-9 | 43-7 | 41-7 | 26-6 | 11-8 || 35-2 
HOt5 Seocenis, 19-6 | 25-0 | 32-6 | 40-4 | 47-0 | 49-5 | 54:0 | 56-8 | 45-0 | 36-7 | 20-7 | 20-0 || 37-3 
Means........ 16-4 | 19-2 | 26-1 | 34-8 | 44-4 | 50-1 | 54-4 | 53-7 | 45-5 | 37-7 | 25-3 | 20-9 |] 35-7 
BELLAKULA—Blevation, 150 ft. 
108 tee ek 27-6 | B2°3 |) B83 | 44-4 | 54-3] 59-3 | 62-8] 67-1) 55-6 | 43-9 | 31-6 | 28-0 || 45-3 
Tp ok eRe 27-6 | 30:2 | 35-3 | 43-9 | 49-4 | 54-9 | 64-9 | 58-6 | 54-6 | 41-7 | 41-7 | 32-2 || 44-6 
POOO cy. 32-9 | 31-2 | 39-4 | 43-9 | 52-5 | 59-8 | 64-2 | 60-0 | 55-4 |......].....4 35+8) [nage 
“ot 4 eee 39-2 |......| 53°6 |...-..| 59°4 | 68° | 54-7 | 40-8 | 37-7 [83-8 [t-te otee 
37:7'| 38-2 |'46-0 | 54-8 | 57-7 | 61-6 | 57-6 | 53-3 | 45-9 | 34-2 | 26-1 || 44-9 
27-5 | 32-0 | 43-7 | 50-3 | 59-8 | 61-0 | 60-8 | 51-0 | 44-7 | 32-8 | 34-2 |] 43-8 
21-7 | 31-0 | 45-7 | 50°4 | 55-3 | 60-2 | 60-8 | 53-0 | 46-9 | 40-1 | 33-6 || 44-1 
30:0} 41-0 | 48-1. | 54-2 | 68-0 | 66°7 |r... cnle-ccu-dacere ete ood gene eee 
ee eee 48-6 |......| 56-1 | 65-0 | 61-1 | 51-6 | 47-1 | 37-8 | 26-7 |]........ 
38:8 |'36-2 | 42-4 | 54-3 | 57-4 | 63-0 | 58-5 | 56-1 | 47-4 | 37-8 | 31-3 || 44-0 
29-5 | 34-8 | 42-0 | 50-1 | 56-7 | 59-5 | 61-2 | 51-3 | 43-8 | 39-7 | 29-8 || 43-9 
26-9 | 37-9 | 42-7 | 50-4 | 55-6 | 59-5 | 55-5 | 54-4 | 46-3 | 32-3 | 22-3 || 41-5 
25-6 | 37-8 | 42°6 | 52-2 | 53-0 | 60-0 | 58-1 | 55-5 | 44-4 | 35-0 | 34-4 |] 43-7 
28-7 | 38:8 | 40-1 | 51-0 | 54-3 | 61-5 | 61-7 | 54-2 | 44-5 | 30-1 | 30-9 || 42-8 
37-2 | 39-8 | 45-3 | 54-2 | 57-9 | 61-6 | 59-0 | 55-2 | 44-2 | 37-5 | 34-2 |] 45-8 
-5 | 31-3 | 34-6 | 43-2 | 49-5 | 56-8 | 59-4 | 59-8 | 52-6 | 44-0 | 36-7 | 34-2 || 43-6 
-6 | 32-7 | 38-8 | 47-6 | 52-8 | 57-8 | 58-3 | 60-9 | 53-6 | 50-0 | 37-7 | 27-1 || 45-3 
OLS: ccs. k a 31-4 | 35-5 | 443 | 46-8 | 55-5 | 59-0 | 63-5 | 62-4 | 55-4 | 44-5 | 34-1 | 33-1 || 47-1 
Means........ 25-7 | 30-4 | 37°6 | 44-5 | 52-3 | 57-4 | 61-8 | 60-3 | 54-0 | 45-6 | 36-1 | 31-0 | 44-7 
CHILCOTIN (BIG CREEK)—Elevation 3,100 ft. 
USOS Serateiste) olstel« 1875 [8-4 | 2seL | so | oF9L | 53*S | GO°7 (22... 54-1 | 88-7) | 2084 (te. 1 Serer 
eo SC 0 es die ai 41:6 | 49-9 | 56:3 | 62°3 | 63-8 | 49-7 | 39-4 |...... 1453) } hoes ce 
OR eck. ET NH Pak Lee cuuo | cate oh [ibaa PORE Sad] leet daee | tee aahae (nema a (pea | een 
frost te oe. 94-9 | 28-2, | 41-4 bi ceeile esac 64:2] 63-0 | 52-8 | 41-0 | 2-3] 24-3 |]... 
PSOT Rats Rot 96S QTAO |My mth cates ty teas 60°0' | 6644" [5 s8 osu aase Ieee le aaa] eee 
BROS bee Pies 17-2 | 21-5 [27-5 | 43-4 [oo cau. [see ee. 64s 3 | 6O*0: |e Sec sede curse cle kts sick ieee eee 
RMT E eh | a Des, 7 sake die (ane aiee Sabah | Macrae EMARE Is develo’, (ara: ws be 39-9 | 2423) 1/2 sou 
BOOK Catv cigs: Ara S089 N3456 | 48-4 lon asda titans et hue teanlevmaies babes oF] Wereaeon hate led eeiie ee 
i904. 65] 16-9 | 42-3 | 43-6 | 52-0 | 57-9 | 58-0 | 50-9 | 40-9 | 31-3 | 18-0 |/........ 
LOO Sue oso s i2/2'| 16-4 | 34-6 | 38-4 | 45-9 | 54-2 | 60-2 | 55-0 | 46-5 | 32-5 | 28-0 | 19-0 || 36-9 
COG tas. 11-6 | 22-5 | 26-1 | 43-5 | 48-5 | 50-6 | 63-7 | 57-1 | 47-0 | 40-0 | 25-4 | 10-3 |} 37-4 
1007 ee me: “4-4 | 19-4 | 22-1 | 35-6 | 49-3 | 53-2 | 58-8 | 53-8 | 49-6 | 42-8 | 29-7 | 16-5 |] 35-5 
DOORS A .. 16.2 | 16-3 | 25:0 | 35-2 | 45-1 | 52-0 | 59-2 | 57-6 | 46-6 | 36-1 | 30-7 | 14-9 || 36-2 
TOOGGe. he 8:% - “1-0 | 15-5 | 32°5 | 35°6 | 44°8 | 52-7 | 57-3 | 53-3 | 51-1 | 38°5 | 20-5 | 11-6 || 34-5 
AGLOW case 3 14-4 | 11-4 | 33-8 | 39-8 | 48-4 | 50-3 | 57-2 | 54-9 | 47-5 | 37-6 | 23-3 | 20-9 || 36-6 
VOT eo. 9-0 | 14-9 | 33-0 | 34-9 | 45-0 | 52-0 | 59-1 | 57-0 | 47-7 | 39-1 | 17-9 | 18-0 || 35-1 
OTM eed: 11-2 | 23-7 | 26-2 | 38-9 | 49-6 | 56-1 | 57-4 | 54-4 | 46-6 | 35-6 | 26-5 | 20-3 || 37-2 
"3013.0 IIIT 8-8 | 16-0 | 22-4 | 37-3 | 44-8 | 52-5 | 55-1 | 55-1 | 46-4 | 34-7 |...... 20:9) ||. wl oem ’ 
BOT d og a hh) 14-0 | 19-9 | 29-1 | 40-5 | 45-9 | 52-1 | 57-0 | 56-8 | 47-6 | 42-1 | 26-8 | 13-6 || 37-1 
Wed & eR pag 14-1. | 23-9 | 34-1 | 42-6 | 48-5 | 53-3 | 57-9 | 60-2 | 49-3 | 39-8 | 22-0 | 18-5 |] 38-7 
Means........ 11-5 | 17-9 | 28-0 | 29-7 | 47-4 | 52-9 | 59-7 | 58-5 | 48-9 | 38-7 | 24-6 117-7 |] 37-1 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | ee : 
CHILLIWACK—Elevation, 21 ft. 
TSO Gases ce tee. ii] [yall © 42-7 | 42-4 | 48-2 | 52-7 | 59-8 | 62-4 | 60-6 | 53-4 O13: [{42°9) (23724 qlee 
TS9G) eee ete 32-8 | 40-9 | 40-9 | 46-3 | 54-1 | 61-4 | 68-8 | 65-1 | 57-4 | 49-1 30-2 | 38°3 48-8 
TSOTE Paras tosis 35°3 | 38-7 | 35-6 | 55-5 | 60-0 | 62-0 | 63-6 | 68-5 | 55°7 | 49-1 35°6 | 35°0 49-5 
NSOStH a Aree. 34-1 | 40-1 | 40-7 | 50-5 | 57-5 | 61-2 | 66-0 | 67-1 |...... 48°5 | 38°9 | 351 |]........ 
SOOT. Wer seek 35:0 | 34°3 | 41-7 | 48-2 | 52-3 | 58-9 | 64-4 |...... 5905) 48658 |e a0) Re 
TOON. ween oe ews call ck See SHON 522.) 562% | Oks 5], Weak | epee al toe all eed, | Ge Se a ee eta 
SRS es AO beeing 7 47-0 | 55-8 | 57-3 | 61-6 | 63-5 | 56-5 | 54-1 | 44-4 | 38-6 ||.......- 
ROOD He aa te 35:6 | 40-9 | 42-5 | 50-0 | 57-0 | 60-1 | 62-5 | 62-4 | 56-2 | 51-7 39:7 | 33°8 49-4 
MOOS Ae. ot 37:0 | 37-4 | 40-8 | 47-9 | 54-5 | 63-8 | 62-3 | 62-4 | 55-1 50:7 | 41-1 | 39-0 49-3 
NO QE kee Lick 37*3 | 33°3:| 39-9 | 52-6 | 54-8 | 59-6 | 64:5 | 62-7 |... 1... 6..1...... 39531. oan ~ 
1905 Sone sktes 37-0 | 38-4 | 48-9 | 51-5 | 55*2 | 61-1 | 65-6 | 62-4 | 57-6 | 45-6 42-2 | 38°3 50:3 
LOOGS. etal 37-2 | 42-5 | 44-7 | 52-3 | 55-4 | 58-7 | 69-4 | 63-7 | 56-9 | 51 3 | 41-0 | 37-5 50:9 
STO cea ieee eee aratccsll a ete eae IS eal ee tae 56°8' | 62-1 | 59-1 | 58-1 | 50-4 | 41-3 | 39-6 |]........ 
OMT Te Riera 26:0 | 336- | 43-9 | 46-6 | 52-4 | 57-0 | 64-1 | 62-5 | 56-5 50-5 | 37-8 | 37-0 47-3 
191 ee ot 31-3 | 417+ | 41-5 | 47-7 | 56-9 | 60°3 | 64-0 | 62-0 | 56-7 46-9 | 42-0 | 38-4 49-1 
LOIS sh, ety 27-1 | 336 39:2 | 49-0 | 53-7 | 58-8 | 63-4 | 63-9 | 55-8 | 47-8 | 40:4 | 38-6 47-6 
LOTS eee es 36-9 | 374 45-1 | 51+2 | 54-8 | 58-8 | 63-2 | 61-7 | 54-7 | 52-0 | 43-3 | 34-1 49°5 
LOD Sr Ser eae re 36:7 | 41-3 | 48-9 | 51-9 | 56-4 | 59-5 | 64-6 | 65-1 | 57-4 50-2 |} 39°7 | 36-6 50°7 
Means} 5 iran 34-2 | 38-5 | 42-9 | 49-9 | 55-3 | 59-9 | 64:3 | 63-3 | 56-5 49-9 | 40-1 | 37-3 49°3 
$< Ee | bore | 00°90 | £009 | £071 | 373 |} 49°35 
CLAYOQUOT—Elevation, 40 ft. 
LSO7Ce eee AAs1 Gh 21s Gal.. treks Aa chess ool eis gal steeee oes oleae an een de ONG pee ga | ne 
TSO SR cet MPH Rear [ieee Chl meee a he eae Ihe eae 55°2 | 57-9 | 60-1 | 56-6 | 48-9 | 44-3 | 42-5 |i_....... 
TS99% See Fee cork. AMD) S945) 4058) 45° 2 (aT Boat la cela ee eon © Sek) ecieran | Senate Mae ee 
VOT eter ra Gebel | er as aS need Mea Ae tie oe a AI a ee cL 58-4 | 58-1 | 55-8 | 49-3 | 44-0 | 45-3 |........ 
L9OMS Ba 40°3 | 38-4 | 43-3 | 44-0 | 50-0 | 51-5 | 55-2 | 58-7 | 54:0 | 53-4 49-0 | 43-2 48-4 
VOO02 Re te. 41-4 | 45-8 | 42-4 | 47-2 | 51-1 | 55-0 | 56:9 | 55-6 | 54:0 | 52°38 44-3 | 41-3 48:9 
OOS 00 Se rae 40-5 | 38-5 | 39-4 | 42-8 | 48-0 | 55-4 | 56-2 | 57-7 | 53-5 | 50-5 43-0 | 42-0 47-3 
NOOSE eae ee: 38°3 | 37-7 | 38-6 | 46-8 | 48-1 | 50-8 | 56-5 | 56-1 | 56-0 | 52-2 49-2 | 45-1 47-9 
LO OG aaa eae 41-9 | 41-1 | 45-8 | 47-1 | 49-3 | 54-9 | 58-6 | 59-5 | 55-2 | 47-7 46°7 | 43-7 49-3 
LOOGI sk Sard 2a 41-2 | 43-4 | 43-9 | 47-0 | 54-2 | 56-0 | 63-0 | 62-5 | 56-2 522 | 41°9 | 41-7 50:3 
LOOT ee freee 34-6 | 43-0 | 41-4 | 46-0 | 53-3 | 56-6 | 62-6 | 60-8 | 59-2 | 53-4 | 46-9 42-2 50:0 
LOOS as. 42-0 | 40-2 | 42-2 | 46-0 | 49-3 | 55-1 | 58-3 | 57-6 | 56-5 | 52-5 | 46-3 38-8 48°7 
LOOKER: > deer. SUNK a Ne See celal Aan 44-7 | 47-1 | 53-8 | 56-5 | 56-8 | 54-8 | 50-1 | 43-3 | 38-5 |l........ 
NOLO sets tae 38-5 | 39°3 | 43-6 | 44-6 | 50-9 | 52-8 | 57-1 | 56-5 | 56-4 | 50-3 | 44-6 43-0 48-1 
LOT chet mee 36°2 | 37-7 | 43°4 | 43-2 | 49-5 | 52-8 | 58-7 | 58-4 | 54-6 51-4 | 44°5 | 40-7 47°6 
1912 ee Be re, 41-9 | 43-8 | 43-2 | 46-4 | 51-8 | 55-4 | 58-5 | 58-3 | 57-0 | 49-6 44-3 | 41-4 49°3 
NO TS yee ere 3 37-1 | 40-1 | 43-0 | 46-7 | 52-0 | 55-8 | 60°5 | 60-2 | 54-9 47-8 | 43-2 | 43-1 48-7 
LO L4. .o eee. 41-1 | 42-3 | 45-2 | 48-9 | 54-8 | 55-4 | 58-8 | 59-1 | 54-2 | 53-1 45°5 | 41-2 50:0 
MOTOR on arte ove 40°3 | 42-1 | 47-9 | 50-1 | 53-3 | 58-0 | 60-1 | 62-5 | 57-9 | 50-8 | 42-1 40-4 50°5 
Means........ 39-6 | 40-9 | 43-0 | 46-1 | 50-7 | 54-6 | 58-5 | 58-7 | 55-7 50:9 | 45-0 | 42-1 "| 48-8 


COWICHAN (TZOUHALEM)—Elevation, 170 ft. 


36% 38-6 | 48-6 | 51-0 | 56-0 | 62- 6l- 57:0 | 50°5 | 46: 39°1 


Snot. 3 0 0 4 aie ele ae 
35-8 7-0 | 45-8 | 47-9 | 51-7 | 58-0 | 63-2 | 60-3 | 55-9 | 44-5 | 41-9 | 38-9 48-4 
B80} 40-6) AL Sp 49-2) Gr Dats 4s Bay her all fe occ ae seats [ive teed Reel cee 
30:0 | 40-4 | 40 3 | 46-9 | 56-1 | 59-6 | 64-4 | 61-1 | 58-1 51°3 | 46°3 | 40-0 49-5 
38-8 | 38-8 | 43-0 | 47-2 | 52-6 | 58-7 | 60-2 | 62-9 | 54-9 48:5 | 46-8 | 37-6 49-2 
29-9 | 39-6 | 42-4 | 45-9 | 52-7 | 58-4 | 61-5 | 60-2 | 57:3 49-8 | 42-1 | 34-2 47-9 
35°9 | 34:9 | 45 6 | 47-4 | 55+4 | 56-1 | 63-5 | 60-2 57-0 | 50-4 | 43-3 | 41-0 49-2 
33°9 | 37°6 | 43 2 | 45-0 | 52-3 | 57-2 | 63-3 | 62-6 | 55-7 48-0 | 40-0 | 40-0 48-3 
37°6 | 40-9 | 40 2 | 49-9 | 55-3 | 59-6 | 63-4 | 61-7 | 55-5 47°4 | 43-6 | 39°5 49+5 
33-2 | 36-9 | 39 6 | 47-6 | 53-3 | 58-6 | 62-7 | 63-9 | 46-0 | 47-7 41-7 | 39-4 47-5 
40-2 | 39-8 | 45-4 | 50-0 | 55-5 | 58-7 | 63-9 | 62-4 | 55-4 | 52-1 43°8 | 36-0 50°3 
37-1 | 42-1 | 47.0 | 51-6 | 55-0 | 60-2 | 64-0 | 66-1 | 57°7 51-0 | 40-7 | 38-9 50:9 
35:5 | 38-8 | 42-8 | 48-1 | 53-6 | 57-9 | 62-9 | 62-0 | 55-5 | 49-3 43-3 | 38-5 49-0 
NE EOS DOS OA SURO NIN SY 2 8) 357 OU S SO 
CRANBROOK—Flevation, 3,014 ft. 
LOOT Real Shwe: 21-1 | 34-6 | 38-9 | 51-7 | 51-4 | 60-7 | 66-5 | 48-4 (143-7 | 34-6 |......||....sene 
POODE Heng ea hel 19-5 | 26°3 | 32-3 | 38-5 | 51-7 | 52-0 | 58-7 | 60-2 | 49-7 42:1 | 28-9 | 17°3 39-8 
SOR Sener * Grd $208 | 24-741" 39595) 4638516008] 56s Cullen keep een| cokers | neal ot an - 
IWO08S. as Pate 2228] 21:24 2698 Ade 2) Oe TT bSc4 01. etal) heel Pages| moll Chae nls eran | ae elated 
OOS 7 eter: tala AS e218 F 5 cisely Bksoalt beara &Meeeeull wn eal aie Gl Mobeni a al as et | re 
MOO Serer taaeac milli: hoe hee eee]. Ell Lame ace ae 56°9 | 61°3 | 59:0 | 54°5 | 42-9 | 32-5 | 12-9 |I....... -s 
LTO: 7.18 eet 15-9 | 13-0 | 40-4 | 46-3 | 52-7 | 57-4 | 62-9 | 55:9 | 53-6 48-6 | 31-7 | 23°4 41-8 
ROD e ee ee 14-0 | 20-1 | 36-4 | 41-8 | 48-3 | 59-8 | 61-4 |....., 93°38 | 40°1 | 23°0' | 20°8 fH. .... 26 
OVI ee. 14-9 | 29-8 | 27-1 | 44-9 | 52-9 | 62-9 | 59-9 | 59-7 | 47-0 | 37°5 | 32°5 23°7 41-1 
TOTS ee. oc tate Ae 13-7 | 13-2 | 26°7 | 438°5 | 51-5 | 58-7 | 61-2 | 61-6 | 51-9 39°5 | 32°5 | 21°4 39°6 
ROB I Be a Ws ORES 2d°9) | AO GN bea 46-0 | 51:9 | 57°5 | 64°95 | 61°5 | 51-9 | 43-4 | 34-8] 1o-4 |i... 2 ‘ 
VOUS Rise ts ; 18-9 | 29-0 | 37-7 | 48-5 | 53-0 | 56-9 | 60-5 | 66-8 | 49-7 | 44-9 | 25-8 21°2 42-7 
Meanss nga. 17-9 | 20-0 | 31-8 | 43-3 | 51-0 | 57-0 | 60-8 | 61-4 51*1 | 42°5 | 30-7 | 18-9 40°5 
EE 1 O08 ST Ole | Ole d J 42°65 | 80°7 | 18°9 |] 4025 7 
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‘TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year 


FORT ST. JAMES (STUART LAKE)—Elevation, 2,280 ft. 


| Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | 


Annual 
mean. 


8-2 | 11-3 | 21-9 | 35-2 | 42-2) 52-1) 55-1 | 60°7 | 44-3] 35-1) 225) 0-6 | Dd 
70-5 | 12-5 | 24-7 | 35-3 | 44-8 | 50-2 | 53-6 | 51-6 | 39-8 | 37-3 | 28-0 | 15-6 || 32-7 
z1+2 | 19-6 | 16-6 | 30-6 | 42-2 | 48-9 | 53-7 | 52-9 | 43-4 | 34-2 | 0-3 | 21-8 || 30-2 
11-2 | 14-7 | 14-6 | 38-4 | 47-2 | 55-7 | 54-9 | 57-1 | 46-1 | 40-7 | 10-2 | 17-3 || 34-0 
18-5 | 18-6 | 23-8 | 43-7 | 54-0 | 56-4 | 56-0 | 58-2 | 47-4 | 34-7 | 20-9 | 7-4 || 3006 
18-6 | 18-2 | 18-4 | 33-1 | 39-3 | 49-3 | 57-3 | 50-6 | 43-0 | 29-5 | 28-0 | 12-2 || 3309 
11-0 | 5+5 | 12-7 | 32-2 | 39-9 | 46-3 | 51-3 | 47-4 | 41-9 | 31-0 | 19-5 | 22-9 || 343 
8-7 | 14-1 | 29-3 | 30-0 | 40-0 | 44-9 | 48-7 | 50-9 | 41-6 | 38-2 | 27-4 | 20-2 || 3008 
10-4 | 16-6 | 18-0 | 32-4 | 44-2 | 47-9 | 52-4 | 52-5 | 46-2 | 43-4 | 24-5 | 9-9 || 9309 
15-4 | 19-0 | 13-9 | 33-9 | 43-0 | 55-0 | 54-7 | 52-3 | 42-7 | 38-5 | 23-8 | 24-2 || 34-7 
14-6 | 1-6 | 18-9 | 39-8 | 42-8 | 50-2 | 55-3 | 53-5 | 47-3 | 40-4 | 36-7 | 22-2 || 35-3 
6-2 | 9-2 | 31-8 | 35-7 | 46-6 | 54-2 | 58-7 | 53-5 | 44-4 | 33-0 | 28-3 | 20-8 || 35-4 
10:9 | 14-0 | 22-6 | 37-4 | 47-1 | 50-3 | 60-4 | 54-0 | 44-2 | 39-4 | 28-0 | 7-9 || 34.7 
-14-9 | 16-1 | 17-3 | 32-9 | 45-4 | 51-3 | 56-5 | 52-6 | 46-7 | 39-0 | 30-1 | 18-8 || 32-6 
13-3 | 12-1 | 19-1 | 33-8 | 42-8 | 50-2 | 54-0 | 50-8 | 43-0 | 33-4 | 25-5 | 13-2 || 32-6 
~9°7 | 8-2 | 29-8 | 33-7 | 44-4 | 51-5 | 54-6 | 51-3 | 48-3 | 39-7 | 20-0 | 7-5 || 3106 
14-8 | 10-0 | 32-3 | 37-2 | 45-9 | 49-8 |...... 53-2 | 46-8 | 38-5 | 25-9 | 23-5 |I...... " 
0-0 | 8-5 | 28-5 | 30-7 | 44-0 | 49-9 | '55-8'| 54-0 | 48-9 | 37-8 | 18-7 | 19-3 || 33c0 
2-9 | 20-9 | 15-5 | 36-4 | 47-5 | 51-7 | 55-2 | 54-0 | 47-1 | 36-8 | 28-1 | 23-0 || 34-9 
3-1 | 11-5 | 20-8 | 37-2 | 42-2 | 53-2 | 54-2 | 55-3 | 46-9 | 37-1 | 28-3 |......1]....... 
9-9 | 18-0 | 25-1 | 35-7 | 43-6 | 54-6 | 55-1 | 57-1 | 47-2 | 42-4 | 20-3 | 729" |l “3éc4 
11-9 | 20-1 | 35-2 | 40-6 | 51-8 | 57-7 | 62-0 | 62-4 | 50-1 | 39-5 | 22-7 | 20-1 |] 3005 
7-2 | 15-9 | 22-3 | 35-3 | 44-6 | 51-5 | 55-2 | 53-6 | 45-7 | 37-3 | 23-9 | 16-5 || 34-1 
SE OS | 8573 | 446 | 5125 | 55-2) 53-6 | 45-7 | 37°38 | 23-9 | 1655 I} 34-1 
FRENCH CREEK (LITTLE QUALICUM)—Elevation, 125 ft. 
0 0 a ae a a 59-6 | 59-7. | 60-6 | 54-4 46-1] 37°99] 38°90 1.00 
Bega. ie. 34-2 | 35-4 | 39-4 | 43-8 | 51-5 | 56-7 | 61-3 | 61-8 | 54-7 | 45-5 | 41-7 | 3502 Il 4607 
he eee 33-5 | 39-3 | 40-7 | 45-0 | 51-9 | 57-8 | 61-2 | 60-7 | 51-0 | 48-2 | 41-2 | 37-0 || 47-3 
a Ee 35-2 | 38-9 | 37-9 | 52-2 | 49-3 | 55-6 | 63-6 | 62-3 | 54-0 | 47-1 | 32-6 | 40-8 || 47-5 
ee 37-3 | 38-7 | 36-7 | 47-0 | 54-0 | 60-8 | 62-9 | 67-8 | 53-8 | 47-2 | 37-6 | 37-7 || 49-5 
S68 5 lis: 36-7 | 39-9°| 39-9 | 45-6 | 53-0 | 57-7 | 62-3 | 65-2 | 57-1 | 47-5 | 40-1 | 36-5 || 48+5 
BegOhs 22) os... 34-4 | 35-8 | 39-8 | 44-8 | 49-4 | 55-0 | 62-4 | 59-5 | 60-6 | 46-7 | 47-2 | 39-9 || 47-9 
900... 0.2... 38-9 | 36-5 | 44-2 | 47-6 | 51-2 | 56-6 | 62-1 | 59-2 | 55-0 | 47-1 | 39-2 | 41-5 I] 4903 
BOOt Pc... 35-2 | 37-5 | 41-4 | 44-6 | 50-7 | 54-9 | 57-5 | 61-0 | 54-8 | 51-1 | 44-2 | 38-1 || 47-6 
Se ee 35-2 | 41-8 | 41-3 | 45-9 | 52-9 | 56-7 | 60-0 | 60-7 | 53-6 | 48-8 | 41-1 | 36-5 || 47-9 
BIOS to ioe cu Be-00266.1'39-6 |. .0c.<|e-soeclese valal daa tecbeekaR (laalt oe iheeih | pees aaa | 
Means........ 35-9 | 38-0 | 40-1 | 46-3 | 51-5 | 57-1 | 61-3 | 61-8 | 54:9 | 47-5 | 40-3 | 38-1 || 47-7 
FRUITLANDS (ELKO)—Elevation, 2,684 ft. 
Pots. 35-6 | 33-8 | 44-0 | 52-9 | 63-6 | 68-7 | 61°8 | 52°3 | 44-4] 21°71 33-8 11 
25-1 | 28-9 | 25-2 | 48-6 | 64-4 | 58-4 | 60-7 | 66-0 | 55-4 | 43-1 | 31-7 | 23-5 || 4409 
22-2 | 35-2 | 30-8 | 46-1 | 52:5 | 58-1 | 65-7 | 69-6 | 53-7 | 42-0 | 32-7 | 21-4 || 44-2 
24-6 | 17-4 | 32-3 | 41-7 | 49-1 | 56-4 | 63-6 | 55-7 | 56-3 | 44-1 | 41°8 | 30-0 || 42-8 
31-9 | 22-9 | 39-4 | 48-0 | 53-1 | 62-2 | 64-1 | 56-7 | 53-2 | 43-6 | 26-7 | 35-6 || 44-8 
21-1 | 23-9 | 37-6 | 42-2 | 55-7 | 50-9 | 62-2 | 64-4 | 49-6 | 45-8 | 37-6 | 28-9 || 43-3 
21-7 | 29-6 | 34-7 | 41-4 | 51-4 | 54-8 | 59-8 | 61-3 | 51-4 | 45-2 | 33-4 | 26-3 || 42-6 
27-0 | 17-3 | 32-9 | 41-8 | 48-4 | 63-0 | 62-1 | 62-6 | 50-8 | 44-0 | 28-4 | 30-0 || 42-3 
26-3 | 27-4 | 30-0 | 45-4 | 51-9 | 58-2 | 65-7 | 62-0 | 55-2 | 45-6 | 39-1 | 28-0 || 44-6 
22-3 | 13-3 | 40-9 | 46-6 | 53-0 | 59-4 | 67-3 | 67-5 | 57-2 | 39-5 | 32-5 | 27-4 || 43-9 
27-6 | 29-2 | 31-9 | 48-9 | 53-2 | 59-6 | 72-3'| 66-0 | 59-7 | 48-9 | 32-0 | 28-4 || 46-4 
9-4 | 28-6 | 34:9 | 41-6 | 53-3 | 59-8 | 64-7 | 58-8 | 52-9 | 47-0 | 35-7 | 28-5 || 42-9 
26:0. 1127:4 | 34-9 | 47-4 | 51-9 |°59-3 | 68:7 | 65-0 |...0..1...... 37101, 2076 lla anes ¥ 
14-5 | 31-3 | 38-1 | 41-6 | 52-2 | 61-7 | 65-4 | 64-0 | 58-9 | 46:2'| 36-8 | 19-5 || “44c2 
22-2 | 18-6 | 42:3 | 51-3 | 57-3 | 62-7 | 69-7 | 62-8 | 55-6 | 49-3 | 37-1 | 31-0 || 46-7 
19-9 | 26-8 | 40-1 | 45-0 | 52-1 | 64-5 | 65-6 | 62-5 | 54-0 | 43-3 | 25-3 | 22-7 || 43-5 
17-4 | 30-2 | 30-1 | 46-8 | 55-1 | 64-7 | 62-0 | 62-4 | 49-7 | 42-4 | 36-3 |-30-0 || 43-9 
18-2 | 18-2 | 28-8 | 45-4 | 52-3 | 62-5 | 64-3 | 65-3 | 56-4 | 42-9 | 36-2 | 24-4 || 42-9 
30:7 | 24:3 | 37-4 | 50-4 | 53-8 | 59-3 | 69-1 | 67-3 | 54-8 | 45-8 | 37-1 | 14-9 || 45-4 
21-4 | 31-9 | 38-8 | 51-9 | 55-4 | 58-5 | 62-1 | 70-9 | 53-4 | 47-6 | 32-2 | 25-4 || 45.8 
Means........ 22-5 | 25.9 | 34-8 | 45-8 | 53-5 | 59-7 | 65-2 | 63-6 | 54-3 | 44-9 | 33-5 | 26-7 |] 44-2 
GLACIER—Elevation, 4,072 ft. 

NSS Steet). 0t5.],.2. al) sacs a|ssacdllataaclae aa emer i) Eee 30°: |e eiclasen Nee 
GR ee | lege a 9762 |-37-9 |145°9 [147-01 Bass! Bead 1) Gus Vek beets eek. ee 
i 19-0 | 18-5 | 29-8 | 37-0 | 45-2 | 51-4 | 58-5 | 58-8 | 44-1 |°37-8 | 97:6 | ida‘ I] 36/8 
BPG Gites, Ae aitgl 21-40) 98-0 | 33'S: |i52: Fold oc fe sels ea be aes 40-6 | 31-1 | 20-5 |l........ 
Se ae 17-5 | 27-4 | 23-6 | 34-6 | 43-3 | 51-1 | 60-5 | 56-31 49-1 | 30-6 | 16-7 |....... 22: 
Te ae re 16f;\'40- 9. [2 Wernle toes (ae Bale ah ie eck tec ee lhee cee tek et 
OR a |G Naas aaa 28-3 | 36-2 | 48-0 | 49-8 | 56-2 | 54-7 | 45-9 | 41-0 | 25-7 | 19-6 || 1112222 
Sa 1928 (418-01) } 23.891 i35,8 | 44d, | 1OG<G, 1) eg <i l caalen [ak eee A eee eke eee tee 
MCE. 20:0. 1 117*2 |:24-5.1/40-2,1544-0°] 4728 (186.2 1 8008 | c, loacccls atonteee seit 
NS. Wet. 17-5 | 11-2 | 30-9 | 33-4 | 44-9 | 50-7 | 58-2 | 55-8 | 46-4 | 29-9 | 25-6 | 2i-9']| "35:5 
1906 oor os 10-0 1121-3) lis... B82" oe, [Aces taken LLceee te OS [ive ee Ley ied (ee |e ian 
Ot “17-9 117°0'| 22-8 |°31-6 |°43-2 |'5i-4 [57-9 |°54-°7 [45-7 |'35-9 | 28:3 [18:71 3552 
BROT coy... 3-0 | 20-1 | 26-7 | 30-2 | 41-9 | 51-4 | 56-5 | 52-1 | 49-0 | 36-8 | 27-5 | 13-2 || 34-0 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Anuuall 
GLACIER—Continued 
VOLO SR veut 13-9 9-4 | 31-6 | 36-4 | 44-2 | 50-5 | 56-0 | 50-9 | 45-5 | 37-1 | 25-3 | 23-1 35-3 
TRO oc Gone 9-0 | 16-2 | 28-8 | 31-5 | 41-2 | 50°8 | 56-1 | 52-1 | 44+4 | 36-8 | 18-6 | 17-7 33-6 
OZ errs =toteee 10:6 | 23-8 | 22-6 | 37-1 | 46-2 | 56-6 | 54*2 | 54-1 | 44-9 | 33-7 | 27-2 | 17-4 35°7 
LOLS 3ets ee efoto 11:7 | 11-7 | 18-9 | 33-6 | 40-4 | 51-8 | 54*3 | 54-9 | 44-0 | 33-8 | 26-2 | 16-7 33-2 
ENE Se aS oaacans 20-5 | 18-6 | 26-3 | 36-4 | 43-8 | 51+1 | 57-5 | 55-7 | 45-0 | 40-0 | 27-5 | 11-0 36-1 
LOLS Hives stairs 16°5 | 24-5 | 30-8 | 39-7 | 47-1 | 50-1 | 56-2 | 61-3 | 44-4 | 37-2 | 23-6 | 19-6 37-6 
Means sn cin. 15-6 | 18:6 | 25-7 | 35-8 | 44-9 | 51-2 | 56-6 | 55:5 | 45-7 | 37-2 | 25-4 | 17-5 35-8 
GOLDEN—Elevation, 2,550 ft. 
Urs adhd) leaauae|laontan mane oc 42-2 | 53-1 { 48-9 | 60-4 | 59-2 | 50:2 | 44-3 | 26-3 | 15-1 ||....... ° 
LOOS weet ate 17-6 | 14:7 | 22-0 | 40-9 | 50-9 | 61-1 | 59-9 | 59-2 | 43-6 | 41-8 | 26-4 | 22-8 38-4 
W904 ie citreee.: D7ie Ol ieee age epecctsicts 45-3 | 51-2 | 55-9 | 63-4 | 59-7 | 50-5 | 43-0 | 36:0 | 23-6 |]....... ‘ 
IONE daca aaae 15:6 | 10-8 | 39- 43-4 | 50-6 | 56°6 | 63-9 ]...... 51°7 | 35-9 | 29-4 | 23-9 |]....... ° 
ELV so Hen ud oe 15:1 | 26-0 | 29-4 | 47-0 | 51-9 | 55-5 | 67:7 | 59-8 | 51-1] ..... 2515) 1828: ieee 5 
LOOT) tertnct cjevers -8-4 | 20:7 | 26-8 | 37-6 | 48-9 | 55-2 | 60-3 | 55-6 | 49-8 | 43-6 | 32-2 | 20-4 36:9 
OOS arcatatets eis 15:5 | 15:3 | 28-6 | 41-2 | 51-5 | 56-7 | 62-4 | 59-3 | 51-4 | 39-8 | 33-1 | 14-9 39-1 
LOOO ae ntelore ape 2+2 | 20-3 | 31-4 | 37-0 | 47-9 | 56-5 | 60-4 | 57-5 | 52-9 | 40-5 | 27-2 8-5 36-9 
LO LO ene es 12:3 | 6:9 | 35:2 | 44°3 | 51-0 | 54-7 | 60-9 | 56-0 | 50-1 | 42-2 | 28-6 | 22-3 38°7 
Mts So oo bnd 4-6 | 13-1 | 32-6 | 38-6 | 48-6 | 56:9 | 59-6 | 56-3 | 49-4 | 38-0 | 16-0 | 15-5 35°83 
NE PEG ciate oes 6:9 | 23-8 | 25-3 | 44-2 | 52-0 | 61-7 |...... 56:8 | 47:6 | 37-8 | 29-9 | 20-5 |I....... a 
LOVS Kereta te 8-1 | 21-1 | 23-6 | 41.4 | 49-9 | 58-7 | 60-3 |.60°3 | 48-3 | 37-4 | 29-6 | 19-7 38-2 
te obo oanic 20:5 | 20-1 | 30-8 | 44-4 | 50°5 | 56-7 | 63-4 | 59-5 | 50-5 | 43-4 | 30-3 8:4 39°8 
DOUG eiceaere- SOs 22 Oil Meee erates 54-4 | 56°6 | 60-4 | 63-8 | 48-6 | 41-8 |......]...... +o eleva 
Means) ities cee 11:0 | 18:3 | 29-5 | 42-1 | 50-9 | 56-6 | 61-8 | 58-7 | 49-7 | 40-7 | 28-5 | 18-0 38:8 
HEDLEY—Elevation, 1,771 ft. 
ee en | Pane ein oer ol ein Geinoe 53°2.| 59°2 | 66-2 | 67-0 | 58-0 | 47-1 | 39-2 | 29-7 jl... Oe 
LOOD Remeron 2B FE S| Ft ataye alll peste vel| otete co hal] obs ators ctl ateteheherell ehelemeters,| aaeeet arene 56-5 | 39°6 | 33-8 | 29-1 j}...... AP 
LOOG Mercier mers 26-4 | 32-0 | 35-4 | 51-6 | 54-1 | 56-3 ]...... 66-1 | 56-5 | 49-0 | 34-6 | 26-4 |I..... oe 
LOOKS Ritaaystetes 6:4 | 25:6 | 33-6 | 42-2 | 54-4 ]...... 68°8 | 62-8 | 56-7 | 50-2 | 36-6 | 29°3 ||........ 
LOS aatearcteiats ot 25:8 | 27-2 | 35-8 | 47-1 | 53-2 | 61-9 | 69-5 | 67-0 | 57-1 | 46-9 | 38-6 | 23-6 46-1 
LOODIN Fe: iavere seit 10-9 | 31-2 | 39-9 | 45-2 | 53-3 | 60-8 | 64-3 | 65-3 | 61-1 | 45-4 | 34-0 | 23-6 44.6 
ONO piste siete 25°6 | 23:2 | 41-4 | 48-8 | 56-9 | 57°5 | 67-2 | 61-2 | 56-3 | 47°1 | 37-5 | 33-5 46.4 
a a eR ae 17-5 | 27-5 | 40-2 | 44-7 | 51-1 | 60-7 | 68-6 | 64-2 | 53-9 | 46°5 | 28-3 | 26-1 44.1 
LOUD tee cuca ees 21-3 | 33-6 | 36-0 | 46-8 | 56-3 | 64:8 | 66-8 | 63-3 | 55-8 | 42-8 | 36-5 | 28-4 46-0 
LOLS ce Ss erect: 18-2 | 21-3 | 33-0 | 47-6 | 53-8 | 61-3 | 66-8 | 66-8 | 56-6 | 43-7 | 36-6 | 30-0 44.6 
eee So odaod uor 30°8 | 27-1 | 38+8 | 50-2 | 56-7 | 59-5 | 69-4 | 67-7 | 55-6 | 48-3 | 37-2 | 19-7 46-7 
AOVO re tiene os 23°3 | 34°5 | 43+3 | 52-2 | 55-3 | 61-2 | 66-1 | 71-4 | 56-1 | 47-5 | 30-5 | 26-7 47°3 
Means........ 21-1 | 28+3 | 37-7 | 47-6 | 54-4 | 60-3 | 67-4 | 65-7 | 56°6 | 46-2 | 35-3 | 27-2 45:6 
HEDLEY (NICKEL PLATE MINE)—Elevation, 4,500 ft. } 
ie Paces Hetoieet | ate 20-1 | 23°5 | 37-5 | 41-5 | 46-9 | 55-1 | 56-9 | 48-7 | 40-8 | 32-9 | 23-1 [j..... . Hee 
LOS A Nelo terete ats 20-6 | 23-4 | 32-5 | 36-2 | 40-0 | 48-2 | 56-5 | 52-9 | 45-6 | 30-4 | 30-8 | 24-9 36-8 
TOOG Hiaw.ttiern ae 24-4 | 27-0 | 24-7 | 39-6 | 41-6 | 44-4 | 63-0 | 55-4 | 46-2 | 37-7 | 27-9 | 22-9 37-9 
LOOT attecleiee hes 14°3 | 28-0 | 22-8 |°34-4 | 41-8 | 46°7 | 55-3 | 47-1 }......1...... CLOOG) | EPRISV 6 eo ewe 
UTR ORS ono 20:5 | 23-0 | 25-0 | 34-2 | 37-9 | 45-4 | 56°8 | 57-6 | 46-9 |......]...... 2078" || hese B 
MOOD eral pain te eV [ictoseveteealt nctate eel] che area cell ste cco eee | ieden acta ll ope ceca tare [aro in ees | Dleretnenave | acter opal age rage | Caen 15*2:||\. =. see 
LQLO Visas erect 13-2 | 11-9 | 28-7 | 30-2 | 39-2 | 38-1 | 51-1 | 47-6 | 43-2 | 36-5 | 22-4 | 22-0 32-0 
LOL were: Cet MN 2S 21 Gaia o aa 28 Om MSS OmliOOl On 4 Onlin arts cial salient | Cie re 17°38" ||... ae 
192 F eee 18-2 | 22-8 | 20-9 | 30-7 | 40-5 | 50-3 | 50-5 | 48-0 | 41-7 | 30-6 | 24-8 | 23-0 33°5 
LOTS Sey eee ite: 13°8 | 15*4 | 21-6 | 31°9 | 39-9 | 47°5 | 51°3 | 52°5 | 45-1 | 32°5 |... ..)5.... ees eee 
LOLA erred ete 20°0 | 23-2 | 29-6 | 36-6 | 43-7 | 46-8 | 56-2 | 53-7 | 42-5 | 41-5 | 28-2 | 15-9 36-5 
VOLO Freee 19-7 | 25-7 | 31°3 | 39-9 | 41-3 | 44-6 | 53-6 | 61-1 | 42-4 | 36-8 | 18-2 | 13-1 35-6 
Meansi .35 2... 17-2 | 21-2 | 25-7 | 34-1 | 39-7 | 45-2 | 54-5 | 52-6 | 44-7 | 35-8 | 27-0 | 20-0 34:8 
HOLBERG and CAPE SCOTT—Elevation, near sea level P 
pea Re SE eRe 2 ER ot apenas Sat ae earl a nd bie i ee te Ed to 
here clave’ sete sell ae 45-4 | 48-1 | 51-6 | 54-6 | 56-0 | 52-6 | 50-0 | 38-7 | 42-2 ||........ 
38°9 | 39-1 | 39°7 | 42-8 | 47-4 | 52-4 | 55-6 | 55-4 | 53-0 | 47-0 | 41-5 | 38-5 46-0 
38:6 | 37-2 | 37-5 | 42-7 | 45-0 | 50-6 | 57-7 | 55-4 | 54-6 | 49-0 | 50-6 | 43-5 46-9 
4395) | SO%8 "| 2407 |. eieveqacollagtie «oii orators | arorey dace [obeys amanel| [aval ce: oval eaeeconayall ie fovetenee | eeneeerete | | pean oe 
fa tee alli Make orate | are atal | ere ae le eee 51-6 | 54-0 | 55°6 | 51-0 | 50-8 | 45-1 | 41-1 |].......8 
38-6 | 41-2 | 39-5 | 49-1 | 49-2 | 52-6 | 54-3 | 55-3 | 49-8 | 47-9 | 41-7 | 36-9 46-3 
39-2 | 37-4 | 36-5 | 42-2 | 47-7 | 53-0 | 55-4 | 56-5 | 51-7 | 47-7 | 38-0 | 42-4 45°6 
39°5 | 35-1 | 36-2 | 45-0 | 48-8 | 51-2 | 53-8 | 53-0 | 51:1 | 49-4 | 46-3 | 40-4 45°8 
38-9 | 39°8 | 43-5 | 44-5 | 47-6 | 53-3 | 56-3 | 55-7 | 52-1 5:9 | 45-0 | 42-6 47-1 
39-4 | 40-7 | 45-8 | 45-9 | 48-8 | 52-3 | 55-6 | 55-4 | 51-2 | 49-2 | 43-8 | 39-2 47-2 
32°2 | 39°3 | 38-3 | 42-7 | 49-6 | 51-9 | 55-2 | 54-8 | 50-3 | 50-2 | 44-3 | 39°6 45°7 
37°9 | 37-6 | 41-1 | 43-0 | 47-0 | 52-3 | 54-2 | 53-4 | 50-0 | 46-3 | 43-6 | 37-7 45°3 
29°8 | 37-0 | 39-5 | 42-0 | 47-2 | 51-7 | 55-0 | 54:8 | 54:0 | 47-6 | 39-4 | 33-1 44-2 
33°3 | 33-9 | 39-7 | 40-9 | 49-1 | 49°7 | 56-5 | 56-7 | 54-6 | 47-7 | 40-9 | 41-5 45-4 
31-3 | 33-8 | 38-6 | 39-5 | 47-7 | 51-2 | 57-8 | 58-9 | 53-1 | 47-4 | 40-0 | 39-7 44-9 
37:0 | 41-3 | 41-1 | 44-4 | 52-0 | 54-7 | 59-7 | 59-2 | 56-3 | 47-6 | 42-8 | 39-4 47°9 
33°6 | 38-5 | 38-7 | 43-2 | 48-8 | 54-7 | 58-6 | 60-1 ]...... 47-0 | 42-0 | 42-1 ]]...... oe 
37°8 | 39°7 | 43-6 | 47-7 | 52-8 | 54-1 | 58-5 | 61-4 | 54:8 | 54-2 | 44-7 | 36-2 48-8 
39°0 | 41°90 | 47-1 | 48-8 | 54-1 | 58-4 | 61-3 | 63-6 | 57-6 | 50-7 | 42-6 | 41-6 50°35 
36:9 | 38-4 |] 41-8 | 44-1 | 48-9 | 52-6 | 56-4 | 56-7 | 52°8 | 48-8 | 42-8 | 39-9 46-7 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISiI COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July Aug. | Sept. | Get. | Novy. | Dec. | soe 


IKEDA BAY—HElevation, 5 ft. 


[ORM like |e ianall on i) eS er 
POO Serre eee es] | etree (nanan |. cok ca lltok ccda Gnas jo nIREE 55° 2 v0 | 6092) (44894) 43.55) 3821 eee 
SOO Me erode chia ¢ 28°6 | 35-5 | 39-1 | 41-7 | 46-0 | 50-6 | 53-6 | 53°9 | 51-9 46:3 | 38-0 | 36-2 43°5 
OL OW ce retort « 34°9 | 35:0 | 41:6 | 43-6 | 48-1 | 47-3 | 53-8-|...... 55:0 | 44°5 | 40-3 | 40°5 ]]......:. 
OTL 58.5! fee Soo | |e St Kae ae | | ASS 52°C |WorG (OlsOnoved |r 47e8 (4006. lie. 6 eee 
LOZ ae sek okt ary 40-7 | 46-3 | 41-7 | 45-2 | 53-3 | 56-5 | 62-2 | 59-8 | 57-6 | 49-9 43-0 | 39-8 49-2 
HOES. cere bigs SeISeSO 3G) | 4303 143%5 "Ab" 3) | 472) ee meh eee Ne ees 49°1 | 43°65. (142-9 |i, thee 
IES Hs Adee eee ite 377 | 41-5 | 40-6 | 44-7 | 46-9 | 51-9 | 54-6 | 56-1 |......1......|s..... STO en eer 
OWS  eserec oie 36°3 | 39°8 | 43-6 | 47-4 | 53-3 | 53-4 | 56-9 | 60-4 | 56-6 | 46-7 | 39-1 37°7 47-6 
Means.) 3.2.22. 35°5 | 38:6 | 41-7 | 44-3 | 48 51-3 | 52:0 | 58-1 | 54°8 | 47-0 | 41-2 | 39-0 46-0 
KAMLOOPS—HElevation, 1,245 ft. 
SeeoRmtatst tits pofez/eiis'| et «) stielie = fs. iaivo'ar-ote.| ai overehie|llalnetel ee) eetettntee tte nen | Reems 46°00 | '35°7 (/ 2758) |e 

PRAMS Ty. cstariavai [tai ats layeret] te latay acae [io meee 68-4 | 67-9 | 59-6 | 46-5 

AGE OLIS) oLoG. Ieraneeaia cei ee Us On nOson ||treecer 52-0 

28°4 | 44-4 | 47-2 ]...... 67-2 | 67-4 | 68-9 | 60:4 | 43-8 

Loe SG} LOeS, 1/56 s Tell BOeSe line eepeee yee ceeye | eR aeaete tia mitee mel | eee 

MPR steer eis Hc saber ere [s\n ay etel« |"s alee aye 62-5 | 68:0 | 66°8 | 51-1 | 45-2 

SOs SOG) i) A¢ ge O40 le elle 67°3 | 57-2 | 47-4 

28°8:| 28-3 | 51-6 | 62:0 | 65-6 | 66:8 | 70-7 | 58-7 | 48-2 

33°4 | 35-6 | 50-4 | 58-6 | 64-4 | 70:0 | 75:8 | 60°5 | 45:3 

21-9 | 34-0 | 46-8 | 53-6 | 62-2 | 69-1 | 62-5 | 58-2 | 45-6 

27°5 | 42-2 | 51-3 | 57-2 | 63-8 | 67-2 | 62-3 | 57-1 | 48-5 

25:7 | 42-6 | 48-3 | 60-3 | 60-8 | 67-1 | 72-0 | 57-3 | 52-1 

34-3 | 39-7 | 48-9 | 58-0 | 61-0 | 67-0 | 67-3 | 56-8 | 49-2 

26:3 | 30-3 | 47-0 | 57-4 | 68-6 | 67-3 | 65:7 | 53:1 | 46-5 

22-0 | 32-2 | 51-1 | 55-6 | 62-8 | 70-1 | 68:6 | 59-7 | 48-9 

25:2 | 45:4 | 50:9 | 57-4 | 65-5 | 72-4 | 69-2 | 57-5 | 41-2 

34-4 | 38-8 | 54-3 | 59-2 | 63-2 | 78-1 | 70-8 | 60:2 | 50-4 

25°8 | 35-9 | 48-4 | 61:5 | 64-2 | 70-8 | 64-9 } 59-1 | 50-0 

24-9 | 36°3 | 48:8 | 57-5 | 66:2 | 72-1 | 68-8 | 57-9 | 46-3 

29:4 | 48-4 | 47-1 | 57-4 | 66-2 | 69-2 | 66-7 | 62-0 | 47-7 

23:2 | 46°5 | 52-4 | 61-9 | 62-4 | 70-2 | 64-4 | 58-2 | 48-3 

22°7 | 39:5 | 45-7 | 55-6 | 64°1 | 70-0 | 66-0. | 56-1 | 48-0 

31:3 | 33°8 | 49-0 | 59-7 | 67-3 | 66-2 | 64-4 | 56-5 | 45-9 

17-3 | 32-3 | 49-4 | 57-3 | 63-8 | 67-4 | 68-3 | 58-4 | 44-7 

25:2 | 39-9 | 51-6 | 58-0 | 63-9 | 70°9 | 68-7 | 56-5 | 49-9 

36°8 | 45-2 | 55°9 | 58°5 | 63-3 | 68-6 | 71°6 | 56:8 | 50-3 

26°7 | 38-0 | 49-7 | 58-5 | 64:1 | 69°4 | 68-0 } 57:8 | 47-5 


KELOWNA (OKANAGAN MISSION)—Elevation, 1,200 ft. 


44°0 

43-6 
42+ 

ee ol ae an 36:7 | 44-3 | 51-5 | 59-7 | 66-0 | 61-5 | 56-1 | 44-3 | 42-4 | 30-8 ||.. 0122: 
OC ae 32:7'|'15-7 | 41-3 | 49-0 | 56-4 | 63-6 | 65-8 | 61-8 | 55-2 | 45-7 | 31-0 | 34°8 || 46-1 

BOOT 8 erg eG 1c Sara 2527 | -39°7 | 4455 | 5591 | 66-9) | 6428) | 6726) | ae bell oe me ede) ee 

DOPE. 1, 28] eid ain ane an (a 56-6 | 59-0 | 63-5 | 62-8 | 53:4 | 46-9 | 34-4 | 26-4 |[ 1000! 
BOOS Berek 97:9 | 22-9 | 28:3 |] 44:2] 55-3 | 65-9 | 63-6 | 63-8 | 51-8 | 44-8 | 34-6 | 32-0 || 44 6 
BO04. aac. 27-1 | 23-8 | 32-4 | 47-9 | 54-0 | 60-5 | 66-6 | 66-4 | 56-3 | 47-4 | 41-3 | 31-8 || 46-3 
CSR tae 27-8 | 19-6 | 42-1 | 48-0 | 54-8 | 62-3 | 68-6 | 66-8 | 56-4 | 41-4 | 35-2 | 31-7 || 46-2 
HO06. 0. nck oe 28-8 | 34-6 | 36-2 | 50-8 | 57-0 | 56-8 | 73-4 | 65-2 | 55-1 | 48-4 | 35-9 | 30-9 || 47-8 
BOOT ee enh, 10:0 | 27-5 | 33-2 | 44-4 | 56-6 | 60-6 | 67-0 | 61-7 | 55-9 | 48-0 | 39-5 | 32-7 || 44-8 
P0080 das... 27-8 | 27-4 | 37-0 | 46-5 | 55-0 | 62-6 | 68-8 | 65-0 | 55-3 | 45-5 | 40-6 | 27°5 || 46-6 
BOOS eee iy, 12-8 | 30-8 | 39-0 | 45-0 | 54-4 | 63-4 | 66-1 | 63-5 | 59-7 | 48-4 | 36-9 | 25-6 || 45-5 
ROTO Gime, 26-1 | 22-6 | 43-4 | 48-7 | 57-4 | 59-3 | 66-5 | 60-5 | 55-0 | 46-0 | 36-4 | 32-6 || 46-2 
“CE epee ee a 17-4 | 21-1 | 37-0 | 44-8 | 54-1 | 61-1 | 67-0 | 63-5 | 54-0 | 44-4 | 28-5 | 26-6 || 43-3 
LOE ane 20:3 | 30-8 | 31-6 | 47-8 | 57-2 | 64-6 | 65-0 | 62-4 | 52-5 | 42-9 | 36-5 | 30-9 || 45-2 
CES SG oll 19-1 | 18-6 | 32-8 | 46-2 | 55-1 | 61-7 | 64-9 | 64-4 | 53-9 | 43-1 | 36-8 | 30-8 || 43-9 
OU 31-3_| 27-2 | 39-4 | 48-7 | 55-1 | 62-6 | 68-6 | 63-7 | 54-1 | 48-2 | 39-5 | 26-0 || 47-1 
HOTS tet, 25-0 | 34-5 | 40-3 | 49-9 | 54-8 | 60-1 | 64-7 | 66-8 | 54-8 | 47-8 | 35-6 | 30-6 |] 47-1 
Means........ 23-6 | 26-1 | 36-0 | 46-8 | 55-0 | 60-9 | 65-8 | 63°8 | 54-2 | 45-3 | 35°3 | 29-6 || 45-2 

LADNER—Elevation, near sea level 

tone, 36-5 1 43°0 | 40°8 | 47°4 | 55°7 | 58°3 | 62-0 | 63°1 | 57°8 | 49°0 | 41-4 | 37°3 || 49-4 

‘Cee ks 36.0 34-7 | 40°7 | 46-6 | 50°8 | 57-1 | 62-2 | 57-8 | 56-1 |...... 48-1 | 40°6'll oe 

BAGS). as'2). 39-6 | 37-0 | 44:5 48-0 54-3 5864090? | BRB | ive dic ecclesewy sleametcl tos eee 

° - £ 43- EOE Le laedalial ofl elaitrvonte ail eter neiee eof (aith, cede Metledfl wibtete at pila a iaire) wel ei iy s\eheell Benen aimee . 

as ee ag ei Ae, Lat ae Me ae a 59-3 | 52-6 | 48-0 | 40-8 | 36-0 |]........ 

1903........./|]'37-7'|'32-4'|'37-4 | 43-7 | 48-9 '155-2 | 55-0 |......1...... 47-4 | 388 | 38+ |l...c.. ce 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan, | Feb. | Mar. | April | May | June | July | Aug. | Sept. Oct. | Nov. | Dec. | Annual 


LADNER—Continued 


L904 Fe ois h 37°9 | 34°5 | 388°6 | 47-3 | 49-4 | 54°7 | 60°5 | 59°38 |......]...... AT 6e\[\00 Sac e cee 
OOD Ms Heccee 36°9 | 36-7 | 45°9 | 47-6 | 52°3 | 59-2 | 62-4 | 60-0 | 52°8 | 43°4 | 43-1 | 38-4 48-2 
LOOG ERE Ee csi. 38:4 | 40-1 | 40°4 | 52-1 | 55°6 | 56-4 | 64°4 | 60°5 | 55°38 | 50°2 | 40-3 | 38-0 49°3 
LOOT se) oh teres 20-0 | 36:4 | 36-5 | 44-2 | 53-6 | 58°9 | 63-1 | 58-1 | 54°8 | 51-2 | 44-2 | 39-2 46°7 
LOOS Heiecicce ans 39-2 | 38:8 | 41-9 | 46°5 | 50-7 | 58-1 | 62°5 | 60-0 | 53°4 | 48-1 | 47-6 | 37-2 48°7 
1909's Sec etsirete 29°4 | 40-0 | 45°8 | 46°8 | 49-0 | 57°2 | 59°6 | 58-2 | 57-0 | 51-4 | 44-1 | 33-1 47°6 
LOLOL eeeene 35°1 | 45-8 | 47-0 | 53°4 | 54°8 | 61°0 | 57°3 | 56°6 | 51-0 | 43-4 | 43°8 |I...... 0, 
LOLL Soe ioe 34°2 | 37°8 | 45-0 | 45-1 | 54-2 | 55°9 | 63°5 | 59-3 | 54°3 | 49-6 | 41-5 | 40°8 48-4 
LOIS We sien 38:0 | 44°0 | 41°2 | 50-2 | 56°4 | 62°3 | 61-3 | 59-5 | 54°1 | 50°5 | 44-9 | 41-7 50°3 
OTB ncremereeeu 34°9 1135°8" (40°35 1 4623 |o0. 0. cosas « 62-7 | 62-0 | 55°6 | 49-6 | 43°5 | 39-9 I]....... 5 
LOL ey aichleceete 434 | 38°9 | 45-1 | 50°4 | 55°0 | 56-8 | 62-5 | 60°4 | 55-9 | 54°2 | 45-1 | 34:5 50°2 
VOUS oo acres cheers 39-2 | 43-9 | 48-9 | 52-9 | 56°3 | 62-3 | 62-5 | 61°3 | 55-6 | 49-3 | 41-7 | 40°8 51°2 
Means........ 35°9 | 37:7 | 42-4 | 47-4 | 52-9 | 57-7 | 61°6 | 59-6 | 55-1 | 49-5 | 43°5 | 38-6 48-4 
Pacer A ROC LPS SAS A Si A SS A OT YON oN Ue RS Ue Ue he eA ed te 
MASSET—Elevation, 30 ft. 

AOR col Macias aici Puente! Woeecne a has ae oe 49-4 | 54-2 | 64-7 | 52-7 | 43-8 | 37-4 | 37-3 

38%2) | ote 2 | o7eO | S8ca) || 4200) 1 52°41 1°60" 8) |, 6° S|) en uel eee 43-5 | 34:5 

SD TAT ESOS OS? Sn | 1408 Ss llneekecl stones! leet 62-0 | 54°3 | 46-4 | 41-6 | 38-7 

39-2 | 38-9 | 41-4 | 42-1 | 48-7 | 54°38 | 57-8 | 57-4 | 54-4 |] 45-1 | 40-3 | 45-3 

38°0 | 37°8 | 42°2 | 4094 | 46°91 51°83 | 55°29 | 58°01 | 53°1 Weise hes alee cee 

39°3 | 40-4 | 39°5 | 41-4 | 50°8 | 55°0 | 56:3 | 57-6 | 51-2 | 45-3 | 40-9 | 36-7 

36°5 | 36°6 | 36°6 | 40:5 | 44-0 | 58-0 | 61-6 | 61-7 | 51°9 | 45-4 | 37-6 | 40-7 

36:0 | 31°8 | 34:0 | 44-1 | 44°6 | 49°6 | 50°6 | 55°8 | 54°4 | 48-8 | 42-8 | 42-4 

40-4 | 39°2 | 44-9 | 48-2 | 52-9 | 59-2 | 64:0 | 60-7 | 54-7 | 48-4 | 41-2 | 38-6 

37°8 | 40°8 | 42°3 | 46-6 | 53°7 | 56*1 | 65°7 | 60°6 | 53°0 | 47-7 | 41°3 | 38°4 

27-4 | 35°8 | 36:9 | 45-8 | 52-9 | 54°0 | 58-2 | 57-1 | 54-7 | 49°6 | 43-5 | 38-6 

37°6 | 35°5 | 39:7 | 44:4 | 57-3 | 53-3 | 59-4 | 58-0 | 50-7 | 45-0 | 42-8 | 39-0 

28-4 | 34°8 | 41-1 | 42-0 | 48-8 | 54-7 | 56-3 | 55-6 | 55-1 | 47-4 | 38-3 | 36-7 

DO RODS on eee 43-9 | 48-9 | 51-2 | 57-8 | 59-7 | 56-0 | 46-7 | 39-1 | 40°3 

30-7 | 35°7 | 38-4 | 39°8 | 48:7 | 52-7 | 56-8 | 59°8 | 56:7 | 48-0 | 38-9 | 39-0 

37-1 | 40-6 | 40°2 | 45-0 | 52-8 |] 51°6 | 57-7 | 57°2 | 53-4 | 45-9 | 40-0 | 39-4 

35:1 | 39-5 | 38-9 | 4u°8 | 46°6 | 52-5 | 55-9 | 55-4 | 50°6 | 45°5 | 38-5 | 39-9 

34-6 | 39-4 | 40-4 | 44-4 | 48-5 | 53-0 | 56-6 | 54*4 | 50-0 | 48°8 | 40-4 | 35°5 

38°3 | 38-1 | 44:0 | 45°6 | 53-9 | 54°3 | 60-6 | 59°6 | 53-3 | 45-2 | 38-9 | 38-2 

35°9 | 37-4 | 39-9 | 43-0 | 49-6 | 53-5 | 58-0 | 58-8 | 53°3 | 46°6 | 40-4 | 38-8 


45°1 | 56:4 | 60°2 | 60-2 | 66-5 49 
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VOLS 2 srmrerremns 37°7 | 41+9 


Means........ 36°1 | 38:2 | 4°21 | 46°7 | 53°5 | 57°8 | 62-8 | 63+1 
*No observations 1894 and 1895. Precipitation recorded 1896-1900. 
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NELSON—Elevation, 1,760 ft. 


56°6 : 

soa Adllancdtes 55-9 | 64 63°4 | 58°4 | 46°9 | 33-3 | 36°4 |]........ 
£5° 7) | 5620! [eee reiellaisteve.e c | semmmetre [tates eter Meee ears hee sl vjera =| etelelate ||| crateeete eee 
48-2 | 53-3 | 59-2 | 65:9 | 64:0 | 55-7 | 46°3 | 41-0 | 31°3 46°4 
46-7 | 53°5 | 612 | 66°6 | 65-6 | 56-7 | 41-7 | 36°3 | 32-0 46-1 
50°5 | 54°9 | 59-0 | 71-2 | 64-9 | 56°7 | 48-6 | 34°3 | 32-4 48-0 
43°3 |53°9) 12 oan. 65°5 | 60-9 | 56°7 | 48-7 | 38-6 | 32°5 |]. ..220 as 
46-9 | 53-2 | 59°3 | 66-1 | 64-4 | 57-0 | 46-5 | 41-1 | 28-5 46-6 
43°7 | 53-4 | 60-0 | 62-6 | 62:5 | 56-7 | 45°6 | 36°7 | 24-0 ||...... oe 
49-7 | 53:3 | 58-6 | 65-8 | 60-1 | 57-9 | 46-0 | 38-5 | 28-6 46-0 
44-7 | 50°8 | 60-3 | 66-3 | 63-6 | 54:2 | 45-0 | 30-6 | 27-6 43-7 
47°9 | 57-3 | 64:5 | 62-0 | 61-1 | 52-9 | 42-5 | 36-3 | 30-2 45-4 
46-1 | 54-2 | 60-8 | 64:6 | 64-3 | 54-9 | 42-3 | 34-9 | 29-7 44°1 
48-5 | 55:0 | 58-5 | 68-8 | 68-6 | 53°1 | 46-1 | 37-5 | 23-6 46-4 
50°3 | 53-8 | 63-6 | 65-5 | 70-4 | 54-2 | 45-3 | 32-3 | 27-4 46°6 
46-9 | 53-9 | 60-7 | 66-1 | 63-8 | 56-1 | 45-3 | 36-1 | 29-3 45°83 


er 
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Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Noy. | Dec. | Ansua 


NEW WESTMINSTER—Elevation, 330 ft. 


OTSO 41° O° 4510 [o.caslan care aca: eA ae ecliay a eT Mer acc eaccen Poses eee ae 
41-6 | 42-9 | 47-1 | 49-1 | 56-0 | 61-1 | 62:0 | 63-4 | 55-4 | 46-7 | 43-7 | 34:8 
33-4 | 36-2 | 43-6 | 49-8 | 54-5 | 58-7 | 61-4 | 63-0 | 58-6 | 47-3 | 40-7 | 32-8 || 48-3 
30-9 | 33-6 | 38-6 | 47-6 | 51-7 | 58°3 | 61-9 | 61-0 | 56-2 | 48-1 | 37-1 | 32-6 || 46-5 
31-5 | 39-1 | 44-9 | 47-5 | 52-4 | 58-4 | 60-6 | 59-3 | 57-0 | 45-4 | 38-7 | 38-2 °7 
SED iase7 alo: oo. a ete gee el ec tes br ice 62-3 | 62-5 | 56-8 | 47-1 | 39-7 | 39-0 |]...... i 
27-9 | 41-0 | 40-6 | 49-7 | 58-4] 61-6 | 63-4 | 66-4 | 61-1 | 51-6 | 43-9 | 41-9 || 50-6 
35-9 | 40-1 | 47-8 | 51-8 | 58-1 | 62-0 | 67-0 | 61-9 | 56-7 | 52-7 | 44-5 | 35-1 || 51-1 
Ben ois 42-2 |......| 57°0 | 58-9 | 63-3 | 64:2 | 57-9 | 48-7 | 44-6 | 43-3 |]........ 
salle ee 2 Es eer Sera 59-2 | 65-4 | 67-5 
34-2 | 42-1 | 43-2 | 48-0 | 55-0 | 60-6 | 65-0 | 64-2 
37-6 | 41-2 | 41-2 | 46-1 | 52-6 | 60-5 | 65-4 | 64-4 
36-4 | 38-4 | 36-7 | 51-1 |...... 59°83 | 61-2 | 67-2 
35-7 | 41-1 | 40-4 | 47-4 | 56-1 | 60-2 | 64:3 | 66-6 
B65 | 34-6 }...... 48-0 | 50:9 | 57:5 | 64-1 | 58°7 . 
40:4 | 37-4 | 46-8 | 49-9 | 54:1 | 59-7 | 62-4 | 60-0 . 
33-1 | 38-1 | 43-5 | 45-3 | 53-4 | 55-6 | 59-5 | 63-3 | 55-2 | 54-2 | 45-0 | 37-5 || 48-6 
35-4 | 41-8 | 41-8 | 47-5 | 55-2 | 57-8 | 61°7 | 61-9 | 55-9 | 50-8 | 40-5 | 36-3 || 48-9 
37-1 | 36-0 | 38-9 | 45-7 | 523 | 61-3 | 61-1 | 61-5 | 54°5 | 50-0 | 41-4 | 38-9 || 43-2 
36-6 | 35-1 | 39-5 | 50-9 | 52-4 | 57-7 | 63-3 | 62-1 | 57-5 | 51-6 | 47-0 | 39-6 || 49-4 
36-6 | 38-3 | 47-4 | 50-2 | 54-2 | 59-5 | 64-3 | 61-6 | 56-6 | 44-5 | 42-0 | 39-6 || 49-6 
38-4 | 40-8 | 43-6 | 50-9 | 54-6 | 57-6 | 67-1 | 63-3 | 55-9 | 50-6 | 40-7 | 38-2 || 50-1 
25-6 | 37-7 | 39-8 | 46°5 | 56-2 | 60-8 | 64-3 | 60-8 | 55-7 | 50°6 | 44-5 | 38-5 || 48-4 
37-3 | 38-1 | 41-6 | 47-4 | 51-0 | 58-6 | 63-9 | 62-0 | 55-0 | 48-4 | 45-1 | 35-3 || 48-7 
28-6 | 38-1 | 41-9 | 45-3 | 51-1 | 58-1 | 59-7 | 59-6 | 57-2 | 49-2 | 41-4 | 31-8 || 46-8 
34-7 | 33-3 | 44-8 | 46-8 | 55-2 | 56-1 | 62-3 | 59-7 | 58-1 | 49-9 | 42-1 | 39-5 || 48-5 
30-8 | 35-3 | 43-4 | 45-1 | 51-7 | 56-8 | 64-0 | 62-4 | 56-2 | 50-3 | 39-0 | 36-9 || 47-7 
35-5 | 40-0 | 42-2 | 47-2 | 56-8 | 60-9 | 64:1 | 62-0 | 57-5 | 47-7 | 42°3 | 37-4 || 49-5 
30:5 | 34-7 | 45-9 | 48-0 | 53-3 | 59-4 | 66-6 | 63-9 | 57-1 | 47-7 | 41-4 | 39-0 || 49-0 
38-8 | 37-7 | 44-7 | 50-6 | 57-4 | 59-3 | 64:0 | 63-5 | 55-0 | 53-1 | 43-2 | 35-1 || 50-2 
37-0 | 41-3 | 48-2 | 52-1 | 55-9 | 60-5 | 64-7 | 66-2 | 58-3 | 50-7 | 40-5 | 37-6 |] 51-1 
34-8 | 38-3 | 43-0 | 48-4 | 54-4 | 59-2 | 63-3 | 62-8 | 56-9 | 49-5 | 41-7 | 37-6 |] 49-2 
NICOLA LAKE—Elevation, 2,120 ft. 
30-4) 34°41 30°6 | 42°1 | 48°3 | 50°38 | 65-4 | 62-8 | 52-5 | 43-9 | 12-9) 29-74) 41-6 
21-9 | 23-8 | 22-5 | 46-6 | 56-1 | 57-9 | 60-4 | 64-0 | 52-2 | 44-0 | 25-1 | 24-0 |] 415 
20-8 | 30-7 | 32-1 | 44:3 | 52-2 | 58-0 | 63-4 | 68-1 | 54-4 | 41-7 | 29-6 | 21-7,]] 43-1 
21-1 | 18-6 | 32:2 | 42-0 | 48-3 | 54-9 | 63-0 | 57-7 | 54-3 | 42-3 | 41-9 | 29-0 |] 42-1 
31-6 | 24-6 | 39-4 | 46-5 | 52-0 | 59-1 | 62-1 | 56+9 | 51-5 | 44-2 | 27-6 | 34-6 || 44-2 
30-8 | 24-9 | 38-0 | 42-6 | 52-2 | 52-9 | 59-6 | 64-7 | 51-1 | 48-0 | 37-2 | 29-9 |] 43-5 
23-9 | 29-0 | 34-1 | 43-8 | 52-7 | 53-9 | 60-0 | 60-6 | 51-9 | 45-3 | 30-5 | 20-1 |] 42-2 
24:3 | 18-5 | 20-7 | 41°7 | 50-7 | 62-2 | 59°6 | 60-1 | 49-5 | 47-0 | 30-8 | 29-3 || 41-2 
04-6 | 19:5 | 26-5 | 45-4 | 51-8 | 56-8 | 62°83 | 62-2 | 54-9 | 46-2 | 40-8 | 28-9 || 43-4 
21-6 | 17-4 | 40-6 | 45-5 | 51-2 | 58-1 | 63-9 | 61-4 | 52-7 | 37-4 | 33-2 | 29-2 || 42-7 
97-9 | 31-4 | 34-5 | 48-6 | 51-6 | 55-2 | 69-1 | 62-1 | 50-8 | 45-2 | 32-1 | 27-4 || 44-7 
0-3 | 24-8 | 30-8 | 42-6 | 53-7 | 56-4 | 63-1 | 56-8 | 53-3 | 46-1 | 38-2 | 28-4 |} 41-2 
29-8 | 21-4 | 31-9 | 44-1 | 50-2 | 59-4 | 63-6 | 61-8 | 52-3 | 43-8 | 39-7 | 23-1 || 428 
3-9 | 26-5 | 35-7 | 42-3 | 50-1 | 56-5 | 59-4 | 58+7 | 56-5 | 45-0 | 33-6 | 17-7 || 40°5 
20-4 | 173 | 40-4 | 45-8 | 53-4 | 54-3 | 61-7 | 58-1 | 52-4 | 45-7 | 35-4 | 32-2 || 43-1 
29-5 | 18-9 | 34-4 | 40-7 | 49-7 | 57-1 | 63-3 | 60-2 | 51-7 | 42-7 | 26-4 | 28-0 || 41-3 
16-2 | 30-8 | 30-1 | 43-9 | 52-5 | 60-5 | 60-5 | 59-2 | 50-1 | 41-6 | 35-1 | 28-3 || 42-4 
12-1 | 20-7 | 30-7 | 43-4 | 51-1 |...... 61-0 | 61-3 | 53-5 | 44-0 | 35-9 | 29-5 |I...... ve 
26-0 | 22-2 | 35-3 | 45:6 | 51-4 | 55:8 | 63-5 | 63-5 | 51-2 | 45-8 | 34-8 | 17-6 || 42-8 
TSBs 571 3023 | San o's [S dedea | datema teats 66°3 | 53-1 | 47-1 | 31°9 | 26-6 |j:..... = 


20:0 | 23-7 | 33-0 | 44°1 | 51-6 | 57-0 | 62-4 | 61-3 | 52-4 | 44-3 | 32-6 | 26:8 


NORTH NICOMEN (LOCH ERROCH)—Elevation, 59 ft. 
64-9 | 64-1 | 53°9 | 47- 37°9 | 38°3 


: 28-9 | 42°5 | 45-2 | 53-6 | 55-6 47-0 
33-0 34-1 | 40:3 | 46-4 | 54:2 | 58-8 | 65-9 | 67-3 | 56-8 | 48-5 | 48-7 | 36-5 48°83 
33-3 | 42-9 | 43-5 | 49-7 | 54°2 | 60-5 | 65-6 | 63-6 | 53-9 | 54-0 | 44-4 38:2 50°3 
34-7 | 42-0 | 41°3 | 46-9 | 55°8 | 60-8 | 66-4 | 63-5 | 58-4]... 2.6]. efe eet eee ae oo 
35:4 | 39-6 | 37-1 | 51-9 | 58-0 | 60-1 | 61-9 | 67-7 | 56-2 | 50-4 38-1 | 36°4 49°4 
35-8 | 41-8 | 41-1 | 48-2 | 56-1 | 60-7 | 64-2 | 66-7 } 60-1 | 49-7 40-1 | 36-9 50°1 
35-7 | 34-1 | 41-7 | 47°7 | 51:5 | 57-4 | 64-6 | 60-2 | 59-6 | 49-0 48-6 | 40°4 49+2 
40:9 | 37:9 | 48-0 | 51-0 | 54°8 | 60-2 | 63-6 | 61-0 | 57-1 49-6 | 39°8 | 41°6 50°5 
35-5 | 38-9 | 44-2 | 45-8 | 54-9 | 56-2 | 61-3 | 65-0 | 57-8 | 55-0 45-3 | 39-0 49-9 
36-1 | 42-1 | 42-5 | 48°5 | 56-1 | 59-0 | 61-9 | 63-0 | 57-4 52-0 | 40-2 35°2 49°5 
37-7 | 36-1 | 39-6 | 47:1 | 53°7 | 62-5 | 61-9 | 62-6 | 55-3 51-2 | 42-0 39°7 49-1 
37°83 | 34:8 | 40°2 | 51°5 | 53°7 | 58-6 | 64-3 | 63-2 | 59-2 52-8 | 48-1 | 40-1 50°4 
37-4 | 38-8 | 48-5 | 51°3 | 55-0 | 61-0 | 66-0 | 63-2 | 58-0 46-2 | 43-1 | 39°0 50°6 
38-2 | 42-7 | 44:8 | 52-4 | 55-1 | 58-6 | 69-4 | 65-0 57°6 | 51-7 | 41°2 | 38°6 51°3 
24-7 | 36-0 | 41-2 | 48-2 | 57°7 | 60-0 | 65-7 | 61-2 59-1 | 53-5 | 45:3 39-8 49+4 
37-9 | 37-9 | 42-6 | 48°9 | 52-7 | 59-7 | 65-7 | 63-9 55-8 | 49-6 | 46-6 | 36-3 49°83 
27-2 | 37-7 | 43-6 | 47°3 | 53-1 | 59-7 | 60-7 | 61-2 | 58-5 50-8 | 43-2 32°5 48-0 
34-6 | 32-9 | 46-2 | 48-7 | 56°6 | 57-3 | 63-5 60°5 | 59°3 | 51-1 | 42-2 | 40-4 49-4 
28-6 | 35-3 | 44-3 | 45-7 | 52°3 | 57-6 | 65-0 | 63-8 | 56-3 51-2 | 38-9 | 38°1 48-1 
32-5 | 43-1 | 41-8 | 48-2 | 56-8 | 60-9 | 64-1 | 62-6 57-7 | 47-8 | 43-1 39°4 49°38 
29-6 | 34-6 | 39°4 | 49-3 | 54:6 } 59-8 | 64-8 | 65-5 58:0 | 48-7 41-9 | 39-3 48°83 
38-6 | 38-1 | 46-0 | 52-0 | 58-8 | 59-9 | 64-7 | 64-4 55°2 | 53-5 | 44-1 34-6 50-8 
37-5 | 41-7 | 49-0 | 53°1 | 57-4 | 60°8 | 65-6 67:2 | 59-0 | 51-2 | 40-6 | 37-7 51°7 

Means ities os.s 34-5 | 38-0 | 43-0 | 48-9 | 55-0 | 59-4 | 64-5 | 63-8 | 57-4 50-7 | 42-6 ) 38:1 49+7 
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Year | Jan. | Feb. 


Mar. | April 


mean 


May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


PEMBERTON HATCHERY—Hlevation, about 700 ft. 


Bes cers iver Were ects ol len coy sional [Pant ole] cir ots 64:8 | 64-6 | 52+7 | 44-2 | 39-3 | 2855 1)........ 
: 29-2 | 36-4 | 42-6 | 50-8 | 58-9 | 61-4 | 60-2 | 54-9 | 46-6 | 34-0 | 23-1 42-8 
23°3 | 39°7 | 45-5 | 54*3 | 55-9 | 64-1 | 62-4 | 55-8 | 45-9 | 36-4 | 33-2 45-1 
28-7 | 39°3 | 43-5 | 52-1 | 57-6 | 65-3 | 63-1 | 54-0 | 45:6 | 29-5 | 29-7 43°8 
36-0 | 39°0 | 46°5 | 54:8 | 62-3 | 64-5 | 61-5 | 54-7 | 43-5 | 38-0 | 30-8 46-2 
FHEAV | We nes BETA OL Tal oS2m Ol. SnlnG2-b sl sani 49:0} 34°8 | 32-2) |). 2. cee 
30°4 | 39-4 | 47-6 | 54-7 | 58+7 | 64-9 | 64-8 | 53-4 | 48-4 | 37-0 | 27-3 46°4 
35:7 | 42-7 | 50°0 | 55-1 | 61-1 | 66-2 | 66°7 | 55-9 | 47-3 | 34-4 | 28-9 | 47-7 
30:0 | 89-4 | 45°8 | 53-4 | 59-0 | 64:3 | 63-2 | 54-5 | 46-3 | 35-4 | 29-2 45:3 


DOO TE ance ete tal | sce psec lee eee eee 42'SOU le aeein lear OLS C335 NOT Si lo2 20 Lisa 03s in) | ee 
MOOSE as Shaky 31°7 | 31°8 | 39-6 | 47-0 | 55-2 | 63-4 | 68-5 | 65-5 | 57-5 | 47-7 | 41-8 |......H1....... oe 
OOD :Mrorstarent ators 17-9 | 33-6 | 40-0 | 47-2 | 54:0 | 61-6 | 64-6 | 63-6 | 58-6 | 46-8 | 38-1 26°4 46-0 
VOLO SARS Pcie 28°3 | 25°3 | 43-3 | 49-3 | 57-0 | 59-9 | 67-0 | 61-6 | 56-8 | 49-0 |......],..... loo nueeme 
UO U4 15 ays Sahel be abeceemel lenses ele 38:4 | 44-9 | 53°9 | 60-9 | 66:3 | 64-0 | 55-9 | 46-7 | 33-7 | 30°5 |l.......2 
1912 irene deta 26°5 | 35°1 | 33-3 | 47-7 | 55-6 | 63-8 | 64:5 | 62-1 | 53°7 | 44-7 | 39-5 | 34-0 46:7 
ROUS Sie sceye avant 22°6 | 23-9 | 34°8 | 48-0 | 54-6 | 61-8 | 65-5 | 66-0 | 56-8 | 45-0 | 38-9 | 33-3 45-9 
gop aA acs 34°3 | 30°4 | 41-0 | 50-2 | 56-4 | 62-2 | 69-6 | 67-8 | 56-2 | 49°8 | 40-3 | 26-1 48-7 
LOT Seren iecren 26°8 | 364 | 42-7 | 52-6 | 56-4 | 62:2 | 65-8 | 70-2 | 57-0 | 50-7 | 35°5 | 31-3 49-0 
Means sre. sct 26°9 | 30°9 | 39-1 } 47-6 | 55-4 | 61-9 | 66-6 | 64-9 | 56-7 | 48-0 | 38-7 31:0 47°3 
ae a EN EE TU ei 
PILOT BAY—HElevation, 1,780 ft. ' 
po eben eh ee eke a eee, (Err a (ee Sa ee | Sd Pa oe Syed el RAE 34-1 S3He hee 4 
NBO Covidien bcs 26-3 | 28-2 | 35-9 | 44-0 | 52-8 | 58-94] 68-0 | 67-2 | 54-3 | 46-5 | 39-8 | 30-3 46-0 
SOS ree ae 27°8 | 33°7 | 36°8 | 46-1 | 52-7 | 58+7 | 66-2 | 65-8 | 52-0 | 49:0 | 38-4 | 31-8 46°6 
T8906 wae en ates PEE || GBP E IN| CIES MeL Pola CPI GOO || IN| Se calladoAcaiine sparlincuuaaiiivoc..... 
SUL Sr een | tinea act icine al hiatal rrcere a tmmeaalinh ok lesson uas en enellis euhelltascadthoneoalic...... 
DRS 2s Re Perhe W st 0a fora WAC al eR ne eH WR Dar 53°5 | 60-1 | 66-0 | 71-5 | 58-0 | 44-5 | 86-2 | 29-2 I]... 18). 
1890 ee see 27-7 | 252 | 34°5 | 43-6 | 50-4 | 58-4 | 67:8 | 59-4 | 57-6 | 45-5 | 43-7 | 43-6 46°5 
L9IOO yee aes 34°2 | 28°0 | 40°3 | 48-6 | 55-4 | 63-0 | 65-8 | 61-9 | 57-7 | 47-7 1.34-6 bh... ols ee 
LOO Les eats PSY NPAC yal We teat ie een Were ee eden bale eel Se eh ee 334 tl... eon 
1902.02. cree 28-3 | 33°7 | 37-4 | 45°3 | 54-0 | 57-7 | 63°8 | 66-8 | 57-0 | 50-2 | 36-6 | 30°8 46-8 
NOOS Sea. ee ae 3293S) |) 28°01 (3520) 43°49) 52:7] 6255163270 67+ 9) 54-6 | 50-20 ee genie. cele 
Meansitncaie 29:4 | 30°2 | 36-8 | 44-9 | 53-1 | 60-6 | 66:4 |} 65-7 | 55-9 | 47-7 | 37-6 | 33-2 46:8 
OS, ORO O VA SOS 
PORT SIMPSON—Elevation, 26 ft. 

5 ETS Sees chee Ne | ese oa meinen etek al eaters tines 51-8 | 56°5 | 56-5 | 53-1 | 47-1 | 40-8 | 38-4 q/....... 5 
NSS ieee a eee 32-2 | 23-7 | 36-1 | 40-4 | 45-9 } 51-4 | 53-4 | 54-5 | 50-7 | 46-5 | 38-5 32°8 42-3 
SSS ee, haere 25°1 | 38-0 | 38-7 | 41°8 | 48-3 | 53-9 | 55-1 | 57-1 | 55-1 | 47-5 | 39-8 | 37-4 44-8 
18892 Pentlnte olen 37°7 | 36:9 | 44°3 | 45-3 | 50-8 | 52-8 | 56-8 | 56-0 | 52-8 | 49-1 | 41-9 | 32-7 46°4 
US9O seer 27°5 | 30°2 | 38°6 | 38°8 | 49-5 | 53-9 | 56-3 | 57-3 | 54-1 | 47-3 | 45-6 | 35-8 44°6 
ASOD aie oct 42°05) 30°70] 34° 6\" 2389S 5"48e2"| (52215 65-0 2 eee 46-0.) 41-1 87o7lt ee 
NEO Z RPe rete ccc 36°37) 3070) |) 409 193896" om ane ol cet 57-0} 57-0 152-9 | 48°51] 37-21 S6e0 see 
TS9SM is eee 34°2 | 29°6 | 37-7.| 42-7 | 48-1 | 50-8 | 56-0 | 55-9 | 51-0 | 44-0 | 32-7 | 35-8 43-2 
1304) oe eee 30°3 | 32-5 | 36-0 | 39-2 | 45-9 | 50-9 | 55-4 | 56-9 | 51-2 | 43-9 | 40-9 | 30-6 ‘42-8 
1895 oe eee 25°8 | 37°2 | 37°5 | 41-3 | 48-7 | 51-9 | 55-9 | 54-4 | 48-9 | 48-6 | 40-6 | 36-0 43:9 | 
LSOGS Shee eee 28:6 | 35:4 | 35-9 | 40-4 | 48-3 | 51-9 | 58-1 | 57-8 | 53-5 | 47-9 | 28-2 | 39-9 43-8 
18ST ener ace 36°8 | 35-2 | 33-2 | 46-0 | 49-7 | 55°7 | 55-4 | 59-1 | 53-5 | 48-5 | 32-9 | 39-6 45:°5 
1898: Fe stbene 35:8 | 34:8 | 38°9 | 44-0 | 51°3 | 55-7 | 56-5 | 60-5 | 55-7 | 47-5 | 38°5 | 38-0 46-4 
1800 ee Ree 35°1 | 33°6 | 34-6 | 45°3 | 47-6 | 50-3 | 58-7 | 56-6 | 52-4 | 47-9 | 47-0 | 38-9 45-7 
1OOO: chicas sees 40-5 | 37-0 | 41-6 | 46-3 | 49-5 | 53-6 | 57-8 | 56-7 | 53-6 | 45-6 | 39-3 41-6 46°9 
MOOI Seam el 34-8 | 35:0 | 40:0 | 42-0 | 48-0 | 53-6 | 56-1 | 57-2 | 52-4 | 49-6 | 41-0 | 39-6 45-8 
V902 Fenn 38-3 | 41°5 | 38-8 | 45-6 | 50-9 | 55-5 | 57-7 | 57-0 | 51-1 | 46-9 | 36.9 | 32-9 46-0 
1G03 ihracw ee 37-1 | 34°2 | 33-7 | 42-0 | 47-1 | 53-9 | 569 | 57-7 | 51-7 | 44-0 | 39-0 | 39-6 44-7 
OOS. 5% Bets oes 34-8 | 28°5 | 34-0 | 43-4 | 45-9 | 50-1 | 53-5 | 55-5 | 51-6 | 48-1 | 43-9 | 39-3 44-0 
LOOS Rais Moucee 35-5 | 36°7 | 48-0 | 44-5 | 49-9 | 56-3 | 59-6 | 57-4 | 51-8 | 45-1 | 42-5 | 38-4 46-7 
LOOG Nees oe hei 33-0 | 38-4 | 40-4 | 45-0 | 50-6 | 53-3 | 58-8 | 57-0 | 51-1 | 48-0 | 41-0 | 33-8 45-9 
LOOT hems Ca bat 24°2 | 352 | 36:1 | 42-9 | 51-3 | 53-7 | 57-6 | 55-8 | 53-5 | 46-8 | 41-4 | 38-0 44-7 
TOOSsireis setters 35-7 | 34°9) |... 41-0 | 45-5 | 51-0 | 54-5 | 53-5 | 49-1 | 43-4 | 40-5 | 36-2 |I........ 
OOS He a tact 24-0 | 32-1 | 38-4 | 40-1 | 46-6 | 52-1 | 54-5 | 58-7 | 52-1 | 45-1 | 30-3 | 30-9 42-1 
ROIO MIE cc Protine 83219 ¢80°S41 33" 8. 40244 foal 48-0) Fe vee) ee Coe ee cre (tae ee | cae ani | Ue || vere 
Means........ 33-3 | 34:1 | 38-0 | 42-5 | 48-5 | 52-7 | 56-4 | 56-8 | 52-3 | 46-8 | 39-2 | 36-6 44-7 
err Pen fo a 1 00°60 UI S407 


PRINCE RUPERT—Llevation, 170 ft. 


*2 
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1 
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9 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | sept. | Oct. | Nov. | Dec. | ees, 
PRINCETON—HElevation, 2,111 ft. 
6275) | * 64°28 1375 24-2 e232 7) 1 eres 
61-6 | 51°83 | 42°7 |'35-5 | 18-0 ||........ 
63°4 | 52-1 | 45°4 | 37-0 | 24-1 43°9 
63°6) |/'b3°3) |) 448.2228) [easel memes ; 
68:0 | 52:0 | 48°91 |. oof. 222.8. Wie ears 
66:9 | 54°6 | 42-7 | 30-8 | 16-0 j]........ 
LOOU Seem, s-ecte,s 18-8 | 25-9 | 39-8 | 43:0 | 53:3 | 54-2 | 61°9 | 65:2 | 5°22 | 47-9 | 35°8 | 24-7 43-6 
WOOD Ee Saks ie ae 19-7 | 27-7 | 33-8 | 48-8 | 52-0 | 54:8 | 60°3 | 60-7 | 52-1 | 45°6 | 28-6 | 15-6 41°2 
1903 eens whe 17-6 | 15-1 | 24-8 | 40-3 | 49-7 | 62-0 | 60-3 | 61-3 | 50-8 | 44-6 | 30-2 | 26-1 40°2 
T9046 aisle eon 20:7 | 19:4 | 28-7 | 45:8 | 49-8 | 57-0 | 63-8 | 63-9 | 56-2 | 45-0 | 36°6 | 24-5 42°6 
LOOS a eeeec tans 18-9 | 17-8 | 39-1 | 45-6 | 51:2 | 58-4 | 64-9 | 61-7 | 54:4 | 37-6 | 31-6 | 27-0 42-4 
LOOGG SHrethaiors os 21-1 | 29-2 | 34:0 | 47-6 | 53:2 | 55-7 | 69-4 | 63:3 | 54°4 | 45-0 | 30°9 | 22-0 43°8 
TOO CR etre cas —0:°6 | 24-8 | 29-9 | 41:3 | 53-0 | 56-6 | 63:4 | 58-4 |'55-0 | 47-4 | 33-7 | 24:0 40°6 
TOOS TEs les eee 18-1 | 22-2 | 32-0 | 44-2 | 50-1 | 57-6 | 64°9 | 60-9 | 52-3 | 42-8 | 35:2 | 17°6 41°5 
LOOOM erteree sos 2-2 | 25-1 | 33:0 | 40-5 | 48-6 | 56-3 | 60-6 | 59°2 | 55-4 | 40-2 | 29-9 | 17-9 39°0 
UOLOs rr prtatns ae 17-2 | 13-8 | 36-8 | 45-7 | 53-5 | 55-1 | 61-9 | 58-2 | 53-9 | 44-1 | 32-4 | 25-9 41°5 
ROUT eit a cisies 10-5 | 17°8 | 34:6 | 41-4 | 49-3 | 56-6 | 68:6 | 60-6 | 51-9 | 43-1 | 24-3 | 21-8 39°6 
LOL ee ee os 15-6 | 27-9 | 28-9 | 44-6 | 53-5 | 60-7 | 62-1 | 59-5 | 51-8 | 53°5 | 32°2 | 23-1 42°8 
OL Sree eco 11-4 | 16-1 | 30-4 | 43-4 | 51:0 | 57-9 | 61°6 | 62-6 | 51-9 | 39:7 | 31-7 | 24-1 40°2 
POLAR, hers, 24.5 | 23-9 | 35-5 | 46-8 | 52-6 | 56-9 | 64-6 | 62-1 | 51-4 | 45-5 | 33-6 | 15-6 || 42-8 
BLOBS ti." 0c. 16:5 | 28-9 | 40-2 | 49-0 | 52-4 | 58-2 | 62-9 | 65-7 | 52-9 | 45-0 | 26-5 | 19-3 || 43-1 
Means........ 16:1 | 23-4 | 33-0 | 44.4 | 51-8 | 56-8 | 62-9 | 62-4 | 53-6 | 44-2 | 31-2 | 21-7 |I_ 41-8 
QUATSINO— Elevation, near sea level 
Rte ee shasitets [osc cence are Pitste scoziyeetoal pr deel corals fats aeons 56-9 | 59-0 | 49-9 | 48-8 | 43-7 | 39-0 {]........ 
36-0 | 39:5 | 37-0 | 41-0 | 46-9 | 51-0 | 58°8 | 58-4 | 53-2 | 48-5 | 33-9 | 41-0 45-4 
38-9 | 38:3 | 35°3 | 45-8 | 49-2 | 53-8 | 55°7 | 59-6 | 53-3 | 49-0 | 37°7 | 41-5 46-5 
37-8 | 38°5 | 39°8 | 48-2 |] 49-5 | 54-1 | 57-2 | 60:4 | 55-3 | 48-1 |] 41-0 | 37-6 46:9 
38:4 | 37-7 | 37-9 | 42°3 | 46-5 | 51-6 | 59-4 | 56-9 | 55-0 | 47-1 | 47-9 | 429 47-0 
plete eal IA eet 43:7 | 44°3 | 49-6 | 54-9 | 59-2 | 57-4 | 54-6 | 47-2 | 40-6 | 44-1 |]........ 
eM eM A hese lis « ancevelis ited cue these woietece 54°3 | 59-2 | 538-4 | 51-9 | 40°8 | 40:9 j]....... A 
88-6 | 41-3 | 39:3 | 45-1 | 50-5 | 53°7 | 56:7 | 58-6 | 53-1 | 49°7 | 42-6 | 37°8 47-3 
39-0 | 35-1 | 36-8 | 42-2 | 46-6 | 55-8 | 57-6 | 57:9 | 52-1 | 48-7 | 40-7 | 41°8 46-2 
simbaustes 35-5 | 37-8 | 45-9 | 47-9 | 52-5 | 55-3 | 56-0 | 53:3 | 50°5 | 45-9 | 40°3 |]........ 
36:7 | 38:3 | 43-5 | 44:9 | 48-6 | 54°3 | 58°2 | 56-7 | 53-0 | 45-8 | 44:2 | 41-8 47+2 
37-9 | 40-0 | 41-1 | 45-1 | 49-8 | 53-4 | 59-6 | 58-0 | 52-6 | 49-5 | 42-6 | 38-3 47°3 
sabe Hea Re Al oonowl kn esere! races ti eH ON Naess ON oY gre Oe horse ai foie cious An eeksalllodcous oo 
Pe eeeeaka [tc rereteless [ie tereveles 48-8 | 53-3 | 58-1 | 58-1 | 52-9 | 48-5 | 44-6 | 38-0 |]........ 
BHO oral soe Asse) | 47s 21 ols Orb pOONLs WoLe de Ih net gaa thieves 41°2 | 35°24), cee C 
35-9 | 35-9 | 42-1 | 42:3 | 50-4 | 50-9 | 56-5 | 56-2 | 54-2 | 48-8 | 42-2 | 42-6 46°5 
pass. 36-1 | 41-2 | 41°0.| 46-7 1 50-9 | 57-8 | 57-9.) 51-2 |,,....| 42°8 | 40-3) ioe 
38-9 | 41-6 | 40-2 | 45-1 | 51-8 | 56-0 | 59-6 | 58-2 | 53-4 | 46-7 | 43-1 | 40-1 47°8 
Bose oon 4025: leusebts 49°5 | 54-6 | 58°1 | 58:3 | 52-9 | 45-1 | 41-8 | 42-3 |]....... > 
37-7 | 39-8 | 42-9 | 47-6 | 51-7 | 54°5 | 59-0 |. 59-2 | 52-9 | 51-6 | 43-4 | 35°8 48°0 
38-5 | 40-4 | 46-2 | 49-2 | 54-5 | 58-0 | 60-1 | 61-8 | 56-4 | 49-8 | 39-9 | 38°5 49+4 
39-1 | 40-6 | 42-5 | 44-2 | 49-1 | 53-7 | 57-9 | 58-1 | 53-3 | 48-6 | 42-1 | 40-0 |] 47-4 
INSEE Soe og ote orth URE SU AUG I 2 I SL SA Re 
QUESNEL—Elevation, 1,700 ft. 
ie SS aE TOP ST; SR Be ye ee By oe Ee ie Re ae oe 
brane sx 11-5) 26-5) 39°1)] 51-9 | 53°5 | 60°7 | 60-8 | 52-1 | 39-7 | 19-3 | 15*3 |f........ 
Dasaie bse 90:4) (4131 (51° 0)\58-00 (68:5 |S tela: ty sate) | 27 bn] beeen 
8-3 91-1 | 32-1 | 42:8 | 46-2 | 57-5 | 60°3 | 58-3 | 44-5 | 43-0 | 38-0 | 20°8 39°4 
BlGh dire ss: 35) 5: 303 4 47290 57921] (Ok Bile eal oe alld bee =42 1 | 24:3 ||, See , 
12°9 | 20-9 | 15-5 | 45°8 | 53°8 | 62-1 |, 58°8 | 61-8 | 51-6 | 40°9.|... 7. Bliss ll cise eee 7 
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584 COMMISSION OF CONSERVATION 


TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Annual 


Year I Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Noy. | Dec. | ean 


QUESNEL FORKS (BULLION)—Elevation, 2,275 ft. 


DRO Ces atcecie bi ee\| | bastaostanall nee | SNC NRRELT Seine | 57-6 | 56°3 | 61-3 | 50°4 | 43-0 | 15-4 | 24°3 [)........ 
TSO Scere ce 22:1 | 23°9 | 25-9 | 23-4 | 52-0 | 56-7 | 60-2 | 65-4 | 58-6 | 40°2 | 26-3 | 20-6 39°2 
SOO i onset 20°5 | 15-9 | 22.7 | 37-2 | 45-1 | 52-9 | 61:0 | 55:5 | 52°8 | 38-8 | 41-4 | 25-9 39-1 
LOOO 6.15 se cokstere 26°8 | 22-3 | 31:6 | 44-6 | 50°6 | 57-6 | 59°5 | 54:7 | 49°6 | 39-9 | 27-2 | 33-5 41°5 
LOOL Senet 18:4 | 21°7 | 34+2 | 37*8 | 50-4 | 52-6 | 57:4 | 60-5 | 48-9 | 49-4 | 36-7 | 28-4 41°4 
N9O2i Stace 21-0 | 30-4 | 28-4 | 38-6 | 50:5 | 52-7 | 58:0 | 55-4 | 46-4 | 42-9 | 26-0 | 15-5 38°8 
1903 ie see 19-7 | 22-1 | 19-7 | 36-5 | 45-7 | 58-3 | 56-1 | 55-2 | 43-9 | 41-0 | 28-6 | 27-5 37°9 
LOO 4 reternnvemiare 18°5 8:0 | 20-9 | 43-9 | 46-6 | 54-2 | 60-1 | 57-5 | 50-0 | 43-7 | 38-9 | 25+1 39-0 
TSOSY. eis snes 16-1 | 19:6 | 37-6 | 41°5 | 49-6 | 55°5 | 61-4 | 56-4 | 49-9 | 35-5 | 32-2 | 27-5 40-2 
UNTO, Oar croeit ee & 18-3 | 25:6 | 30:2 | 43-8 | 51-0 | 53°4 | 65-5 | 56-7 | 48-0 | 41-6 | 29-7 | 17°4 40-1 
IMEATISE caste 20-2 | 21-1 | 27-9 | 38-6 | 49-1 | 55-1 | 59-6 | 57-9 | 49-3 | 41-6 | 30-2 | 24-6 39-6 
REVELSTOKE—Hlevation, 1,476 ft. 
TSOS ae rite || eee eo de ae eee 54°6 | 60°6 | 65:9 | 69-2 | 56-2 | 43°7 | 33-2 1 22-7 ||........ 
1899) ce ees. 22° Tal dees Slie5i 1 40°79), 49¢3 0) 58534) oe sheet eeees ah ace ote ALC ZN coe tie 2893 i's «= srlelets 
tar erelanel of epstayers 30°25) (22098 6x4 | ATot 54920 22 Eel eee te ema Royce e tall eee cm] eee eee Hie ee | ee 
DOOD Fee cereal | See eee Sete ee 36°5 | 47-0 | 50:2 | 56°7 | 57-4 | 49°5 | 45-4 | 36-7 | 29-3 |]........ 
LOOS Were sree el en te 19 4a) 2599039920149 Gm) Cbg eee AG°4 | 41-6 | 30° 7 | 29°9 Jl os cae 
1904 eiaiaeoan 25-7 | 19-7 | 29-6 | 44-0 | 49-9 | 56°8 | 65:0 | 63-9 | 53°6 | 44-5 | 38-6 | 30-8 43°5 
LGOD5s hscteelne ot 24-2 | 18°3 | 37-5 | 45-2 | 50-9 | 58-0 | 648 | 61-8 | 53-1 | 38-6 | 34°3 | 30-2 43°1 
1906 ese tee 25:7 | 29°3 | 32-4 | 46-8 | 54-0 | 56+1 | 68°6 | 61-6 | 53-0 | 44°6 | 31-5 | 26-8 44°2 
1907 56.2 hie. 4-2 | 25°6 | 31-8 | 39-9 | 52-5 | 57-8 | 63°6 | 57-9 | 52-9 | 46-2 | 37-0 | 29°8 41°6 
LOOS ite crete ok 26°3 | 25*1 | 33-5 | 43-2 | 52-1 | 59-7 | 64:5 | 63-6 | 52-7 | 43-1 | 38-0 | 22-8 43°7 
QOD Fe ica 9-5 | 27-1 | 35-2 | 40-5 | 51°6 | 58-2 | 63-2 | 59-3 | 56-1 | 44-3 | 32-7 | 14:9 41-1 
LO LOM te ernie 22°0 | 16+7 | 38°6 | 44:9 | 54:0 | 57-7 | 63-9 | 59-8 | 54-9 | 44-7 | 33-5 | 30-7 43°4 
LODE rete: 14-2 -| 20-4 | 34-2 | 41-1 | 50-6 | 60-2 | 61-0 | 59-3 | 52+8 | 42-6 | 25-7 | 25-6 40:6 
TOLD SF cea 17-0 | 31-1 | 31-2 | 45-4 | 55-9 | 63-9 | 62-2 | 60-9 | 52-0 | 41-0 | 34:5 | 29-3 43°7 
LOTS sre Wale asens 16:9 | 19-6 | 29-3 | 44-2 | 44-8 | 61-6 | 63-4 | 63-5 | 53+4 | 42-3 | 33-2 | 25-1 41-4 
1914 Fe ieabicnae 27-8 | 24-8 | 33-9 | 44-9 | 53-5 | 58-6 | 65-1 | 62-4 | 52-7 | 45-2 | 35-4 | 18-8 43°6 
AGTS ctor. sterm he 20°5 | 32-1 | 39-1 | 48-6 | 55-1 | 58-0 | 63-0 | 66-2 | 51-9 | 44-2 | 32-0 | 26-5 44:8 
Means: 5 50%. 20:5 | 23-7 | 33-3 | 48-3 | 55-0 | 62-5 | 63-6 | 62-0 | 52-8 | 43-4 | 33-8 | 26-4 43°4 
RIVERS INLET—Elevation, 20 ft. 
31°9 | 32-8 | 37-2 | 40-3 | 49-2 | 53-5 | 58-5 | 60-9 | 51-4 | 44°5 | 40-2 ) 33°3 44°5 
31+3 | 38-0 | 39-0 | 43-5 | 50-8 | 55-4 | 59-1 | 57-8 | 49-8 | 50-0 | 41°7 | 36°5 46-1 
30°4 | 30-7 | 37-4 | 43-2 | 49-5 | 53-2 | 61-5 | 60-8 | 55-3 | 47-9 | 3i*2 | 39-3 45-0 
37-0 | 36-4 | 35-3 | 45-4 | 50-1 | 54°5 | 55°3 | 60-0 | 53-6 | 49-0 | 35-9 | 39-0 45°9 
36°6 | 38-0 | 39-0 | 43-8 | 52-0 | 55-5 | 58-4 | 60-3 | 55-1 | 46-8 | 38-3 | 36-9 46-7 
35-1 | 34-6 | 37-7 | 42-7 | 48-5 | 52°6 | 61-8 | 57-6 | 55-5 | 45-8 | 46-6 | 38:8 46°5 
38°5 | 36-3 | 43-4 | 45-6 | 49-5 | 56-4 | 59-3 | 58-5 | 54-8 | 45-8 | 38-7 | 41°6 47-4 
32:5 | 36-4 | 40-1 | 42-4 | 49-1 | 53-1 | 55*7 | 58-3 | 53-9 | 52-0 | 43-1 | 37-0 46-1 
35-3 | 40-6 | 38-3 | 45-6 | 51-9 | 55-0 | 57-5 | 57-8 | 51-8 | 49-0 | 37°6 | 33-6 46-2 
36:4 | 34-7 | 35-6 | 42-6 | 48-2 | 55-7 | 57-6 | 58-9 | 51-5 | 47-2 | 38-0 | 40-0 45°5 
34°6 | 30-1 | 35-4 | 46-1 | 47-9 | 52-0 | 56-5 | 57-5 | 53-9 | 49-1 | 44-5 | 38-3 45°5 
35-8 | 36:0 | 44+1 | 46-1 | 50-4 | 56-5 | 60-4 | 56-9 | 51-6 |] 43-9 | 41-1 | 38-4 46°9 
34-7 | 40-7 | 41-6 | 45-6 | 51:3 | 53-4 | 58-9 | 58-4 | 51-3 | 47-3 | 40-3 | 34-2 46°5 
34-6 | 35:8 | 38:8 | 44-1 | 49-9 | 54-4 | 58-5 | 58°7 | 53-1 | 47-6 | 39-8 | 37-5 46:2 
ROSSLAND—HElevation, 3,400 ft. 
290085. geen 28°6 | 23+2 | 39-2 | 48-4 | 52-7 | 60°2 | 62-9 | 58-5 | 54-6 ) 41-7 | 30°3 | 32-0 44°4 
MOODS eixe cree es 24°9 | 23-4 | 38-7 | 44-4 | 49-0 | 55:4 | 63-7 | 61-7 | 53-6 | 37-4 | 31-5 | 26°38 42°5 
LOOG Ne ana ae 25°9 | 28-4 | 31°3 | 48:0 | 49-3 | 53-8 | 68-4 | 61-7 | 54-1 | 44°8 | 29-6 | 27-1 43-4 
LOOT rate cteicte <fe 13-7 | 28-2 | 31-1 | 39-3 | 51-9 | 56-1 | 62-3 | 55-7 | 51-6 | 47-4 | 34-1 | 26-6 41°5 
LOOS sc oiessiere tees 24°5 | 25°7 | 32-4 | 42-3 | 48-2 | 55-9 | 63-8 | 60-5 | 53°4 | 42-6 | 37-0 | 22-3 42°4 
1900 50. case ee 14°7 | 27-5 | 33-1 | 38-9 | 48-2 | 61-7 | 59-7 | 59-5 | 55+1 | 429 | 32-9 | 19-6 41-2 
LOI renee 22-3 | 20°5 | 38-3 | 47-1 | 54-6 | 56-3 | 658 | 59-3 | 54-5 | 44-1 | 32-8 | 29-0 43°7 
LOU Moret slelepecels 20°5 | 24°5 | 36-7 | 42-1 | 48-1 | 58-3 | 64-1 | 60-4 | 50-8 | 41-9 | 27-4 | 23°8 41-6 
LOU ierereleiteie ara 21°09) SLO. year 43-1 | 52-4 | 61-4 | 60-3 | 58-0 | 50-2 | 38-6 | 32-9 | 26-5 }J....... . 
pL AR Saaghacke 19°3 | 19-9 | 29-7 | 41-8 | 50°38 | 57-4 | 61-2 | 62°6 | 53-5 | 39-1 | 32-5 | 26-0 41-2 
ADI a ree eceatne 28°8 | 25°6 | 35-4 | 44-6 | 51°8 | 55-4 | 66°4 | 65-5 | 51-4 | 44-9 | 34-2 | 20-4 43°7 
TOLD Mere tenteven 22°8 | 32+2 | 38-6 | 49-4 | 51-4 | 55-2 | 61-0 | 68-2 | 52-2 | 43-9 | 29-7 | 2440 44°0 
Means........ 22°3 | 25:9 | 35-0 | 44-1 | 50:7 | 57-3 | 63-3 | 61-0 | 52-9 | 42-4 | 32-1 | 25-3 42°7 


SALMON ARM—Elevation, 1,150 ft. 
62-5 | 62°9 


« 


METEOROLOGICAL DATA—-TEMPERATURE 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Noy. | Dec, | 


SALMON ARM Continued 


CTU 6 bg ou Gas 12-4 | 28-9 | 37-3 | 44°3 | 53-8 | 62-1 | 66-9 | 64-5 | 58-6 | 46-9 | 37-5 | 22-9 
WUD Saeace eae 24°8 | 23-1 | 42-7 | 49-8 | 58-2 | 59-6 | 66°5 | 62-3 | 56-1 | 46-0 | 35-7 | 31°3 
LO UE eraretciar coy ese 8°9 | 21-2 | 36-3 | 44-6 | 53-9 | 61-0 | 66-5 | 63-0 | 53-8 | 44-3 | 27-2 | 26-2 
OD esyeveteers ° *7 | 24-1 | 31-0 | 46-9 | 57-5 | 65°5 | 63-3 | 61-6 | 52-4 | 43-0 | 36°3 | 29-6 
Meystaltiste 0 8 “8 °0 mo) 54°3 5: 
“2 “2 Ov °4 0 54:0 “ 
efedereleeleietar A OG car °8 1 56-1 
bod ad -0 °3 “4 +2 -3 


Iago 40: c 
37-2 - 2 = 5 
36°9 | 41- 39°4 | 46-4 | 52-9 | 57- 60-2 | 61:4 | 56-0 | 48-2 | 40-5 | 37-3 
35°6 | 34: 39-9 | 45°6 | 48-4 | 55- 61-9 | 57-0 | 54-3 | 47-0 | 48-6 | 40-6 
| 40°3 | 37: 44-7 | 48-1 | 53+5 | 57- 68°0 | 58-6 | 53-3 | 47-7 | 38-1 | 41°5 
34°6 | 38- 42-9 | 44-6 | 52-7 | 54: 58-3 | 60°2 | 53-1 | 51-1 | 45-0 | 38-3 
35°2 | 41- 42-1 | 46-0 | 53-6 | 56 59°2 | 59°3 | 52°5 | 48-3 | 41°4 | 37-9 
37°8 | 34: 87°6 | 44-5 | 51-2 | 57°5 | 58-9 | 58-8 | 53-0 | 47-5 | 41°2 | 38-9 
37-0 | 36- 38°9 | 47-9 | 51-5 | 55°4 | 60-0 | 58-0 | 54-1 | 49-2 | 45-8 | 40-2 
36:9 | 37: 45°2 | 47-6 | 52-1 | 57-7 | 61-3 | 58-9 | 54-7 | 43-9 | 40-9 | 39-3 
38-9 | 39: 41:4 | 49-0 | 52-5 | 56-1 | 63-4 | 60-1 | 54-5 |] 49-1) 41-1 | 38-1 
26°3 | 37- 39-5 | 44-9 | 53-3 | 55-0 | 61-2 | 57-2 | 54-0 | 49-9 | 45-5 | 39-6 
38°6 | 38- 41-9 | 46:6 | 51-7 | 56-9 } 61-8 | 59-8 | 52-7 | 48-0 | 46-8 | 36°5 
29-3 | 39- 41-2 | 45:6 | 50-9 | 56-9 | 59-1 | 57-2 | 54-9 | 48-6 | 42-6 | 33-4 
35°4 | 33> 43-4 | 45-9 | 53-6 | 55-4 | 59-8 | 56-7 | 54-4 | 49-0 | 42-2 | 40°8 
31-6 | 35: 40-9 | 43-1 | 50-9 | 55-6 | 61-6 | 59°0 | 53-9 | 46-8 | 39°3 | 39-8 
36-1 | 39: 38-5 | 46°2 | 53-2 | 57-8 | 60-7 | 59°4 | 53-5 | 46-2 | 43-1 | 39-2 
32-0 | 30: 39-0 | 46°6 | 52-1 | 57-7 | 60-8 | 61°2 | 52-9 | 45-7 | 40-9 | 38-4 
40-7 | 38: 42-6 | 47-8 | 53-1 | 57-1 | 61:6 | 58-8 | 53-8 | 50-6 | 43-8 | 34-2 
37-2 | 41- 45°3 | 50-2 | 54-2 | 59-2 | 62-2 | 63-0 | 55-5 | 49-7 | 40-6 | 39-2 
35-7 | 37-8 | 41-0 | 46-5 | 52-3 | 56°7 | 60-6 | 59-4 | 53-8 | 48-2 | 42-0 | 38-7 


TYR Coe cs aa tects SIE tonne rot] Geel gaia] roreer ici) (eenew a (eneeeecnee 69°8 | 62-2 | 57-1 | 49°2 | 37°3 | 29°8 
EL QOS: ata oleieis susie 26:6 | 26-5 | 36-3 | 47-5 | 54-4 | 63-4 | 70°8 | 67-9 | 57-1 | 45°8 | 39-9 | 25-1 
1900); 6 «cs 12-4 |} 30-4 | 39-5 | 44-7 | 53-6 | 62-3 | 65:9 | 65-3 | 60-9 | 46-8 | 36-3 | 23-0 
TOVO Net je dicts 24-0 | 21-9 | 43-6 | 49°3 | 59°0 | 59-8 | 69°5 | 63-0 | 57-2 | 46°8 | 35-8 | 30-6 
OTT Sree sis piers 17°3 | 23-0 | 38-3 | 44-9 | 53-1 | 62-0 | 68-7 | 65-6 | 54-6 | 46-3 | 29-0 | 27-3 
OLD sreretere ceteters 21-5 | 31:0 | 34-4 | 47-3 | 57-1 | 65-5 | 66-1 | 62-4 | 54-2 | 43-3 | 36°3 | 28-8 
NOUS Sata ote ae nee 18-4 | 21-0 | 32-2 | 46-0 | 54°8 | 62-5 | 60-8 | 66-3 | 55-9 | 43-2 | 36-2 | 29-6 
O14 oases eens 30-0 | 25-5 | 38-3 | 49-2 | 56-2 | 60-0 | 69-6 | 68-6 | 54°7 | 47°8 | 37-3 | 21-5 
AOU i eceds wisps ers 22-2 | 33°3 | 41-4 | 52-1 | 55-0 | 62-0 | 65°8 | 71-3 | 56-5 | 47-9 | 31-9.| 28-1 
IMIGADS 2 = csuile 21-6 | 26:6 | 38-0 | 47°6 | 55°4 | 62-2 | 67-4 | 65-9 | 56-4 | 46-3 | 35°5 | 27-1 
SWANSON BAY—Elevation, near sea level 
iG enn | EER Ae ee EET. ae Gare [las ctighs [hs Sees elf ores ee 58°6 | 50°4 | 45:8 | 43°0 | 36-0 
19095 occ 6 cies e's 25-0 | 31°7 | 38°3 | 39°9 | 45-9 | 53-1 | 55-0 | 54-0 | 53-1 | 45-2 | 35-9 | 30°3 
LOTO Paste cic 39-1 | 28-8 | 37-5 | 38-0 | 44°7 | 48°2 | 55-2 | 56-2 | 54°8 | 45-3 | 37°9 | 35-1 
ROL Te rctateiaue siete 93-8 | 28-9 | 35-3 | 37-1 | 45-1 | 49-9 | 59-2 | 59-5 | 54°8 | 48-6 | 35°5 36°1 
93 Zeer) tele ie > 32-1 | 38-3 | 39°7 | 42-9 | 51°38 | 54°8 | 60-3 | 57-3 | 54°5 | 46°3 39°5 | 37-0 
MOUS eects ciestene 28-0 | 34°1 | 34:9 | 40-2 | 47°3 | 56-1 |... dee ee ede eee ee fe ee ee ele wees efe ween 


53:5 | 46-2 | 38-4 | 34-9 


VANCOUVER—Elevation, 136 ft. 
Dee ee A CLOT RD chee DOR Co a It Rie tee teins 
49°8 | 42°5 | 38°7 


Sau MNT SES civ c ca sl oan ccc lobes colons te: [Sevens | syed lanier SPocieaten 

; 54| 36-4 | 41-8 | 47-9 | 51-5 |...... 65 Lilet ph awmeoh cen ice eae 
Bagi oS 3773 | 37-3 | 45-7 | 49-2 | 54-3 | 59-07) 62-0 | 60-3 | 55-6 | 49-0 | 89-5 | 49-7 
NOONE. Ge 2h es 34-2 | 38-0 | 43-0 | 45-0 | 52-9 | 55-7 | 60-7 | 62-5 | 54-3 | 53-0 | 44-4 | 37-9 
a ae 34.9 | 42-2 | 42-8 | 45-4 | 53-8 | 58-2 | 62-4 | 62-6 | 54-7 | 50-4 | 40-6 | 38-1 
1908 Se ca 58. 38-9 | 36-0 | 39-4 | 46-4 | 52-9 | 61-3 | 62-5 | 62-3 | 54-6 | 50°3 | 41-6 | 40-7 
ieee vg Cae ee, 48:3 |'53-0 | 59-4 | 64-1 | 60-9 | 56-0 | 44-2 | 41-5 | 39-6 
1906..... ‘tts "]l-gaia'|°3958'|'42°7'| 49°8 | 53-9 | 56-9 | 66-1 | 62-3 | 55-7 | 50-2 | 40-8 | 38-6 
OOTE, oo cacers: 97.3 | 37-6 | 39-4 | 45-6 | 55-6 | 58-9 | 63-7 | 60-7 | 57-1 | 50-4 | 44-6 | 39-4 
ee a 38.1 | 38-4 | 41°6 | 46-6 | 51-2 | 58-0 | 63-5 | 61-9 | 54-1 | 47-9 | 45-5 | 36-1 
1909..... tt] 59.9 | 39-2 | 41-4 | 45-0 | 51-4 | 58-2 | 60-5 | 59-6 | 56-5 | 49-6 | 42-4 | 33-9 
ROUGE cot ws «2 36.3 | 24-6 | 44-5 | 47-2 | 56-0 | 57-1 | 62-8 | 59-8 | 57-5 | 50-4 | 42-8 | 41-0 
Sh A ee 32-6 | 36-6 | 42-9 | 44-9 | 52-2 | 57-2 | 64-0 | 62-0 | 56-1 | 49-8 | 39-9 | 38-7 
CVE SR eae 37.4 | 40-9 | 41-3 | 48-0 | 56-1 | 60-5 | 63-6 | 61-6 | 56-6 | 48-2 | 43-8 | 39-4 
BOIS. tt Jezsc. 32.5 | 36-1 | 40-1 | 48-9 | 54:2 | 59-2 | 62-9 | 62-8 | 55-5 | 47-6 | 42-4 | 40-1 
CO ee 10-5 | 38°7 | 44-9 | 50°6 | 56-4 | 58-7 | 63-5 | 61-8 | 54-8 | 52-5 | 44-5 | 36-4 
PGIB UALR oe Hi. 38-2 | 425 | 47-7 | 52°3 | 56-2 | 60-4 | 64+7 | 65-6 | 57-9 | 50-9 | 41-7 | 39-0 
Means.......: 35-9 | 37-5 | 42-6 | 47-5 | 53-9 | 58-5 | 63:3 | 61-8 | 55-8 } 49-7 J 42-4 | 38-8 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued — 


Year | Jan. | Feb. | Mar. | april | May | June July | Aug. | Sept. | Oct. | Nov. | Dec. | Anne 


VERNON—Hlevation, 1,575 ft. 
43-1 | 53-8 | 54-0 | 62°6 | 64°0 | 55-5 | 41-3 


“6 

4 

“2 

+8 

+3 

“8 

+4 

0 

-0 

-6 

“1 

7 

+5 

+4 

“1 

“5 
Means........ 21-2 | 26-3 | 35+7 | 46-5 | 54-4 | 60-4 | 66-2 | 65-4 | 55-7 | 45-3 | 33-6 | 27-5 || 44-9 

VICTORIA AND ESQUIMALT—Elevation, near sea level 

LESTRS Gr decor 35-0 | 40°0 | 45-0 | 48-0 | 50:0 ) 56:0 | 57-0 | 56-0 | 53-0 | 46-5 41-3) 40°51], 47-3 
28825. ce At aN 36-0 | 36-0 | 42-0 | 45-0 | 53-0 | 58-0 | 57-0 | 58-0 | 53-0 | 48-2 | 41-2 | 42-0 || 47-4 
Oe rae pee 36+3 | 34°3 | 44-6 | 46-3 | 51-7 | 55-7 | 58-3 | 57-9 | 56-0 | 48-0 | 44-3 | 41-0 || 47°8 
ET aa 39-0 | 30-4 | 41-7 | 50-0 | 53-0 | 55-7 | 58-0 | 60-0 | 52-5 | 47-0 | 45-3 | 31-0 || 47-0 
I1BB5 nee 37:4 | 44°2 | 46-1 | 47-4 | 53-6 | 57-1 | 60-9 | 58-2 | 56-2 | 50-3 | 46-2] 42-8 || 50-1 
Pe Rae Gm eas 34-8 | 42-7 | 42-8 | 48-0 | 52:8 | 57-0 | 60-5 | 59-5 | 55-7 | 48-6 | 43-2 | 43-4 || 49-1 
BEST dcr wealt 41-0 | 29-5 | 44-2 | 46-2 | 51-9 | 55-2 | 57-7 | 57-1 | 54-1 | 47-6 | 42-6 | 41-6 || 47-4 
as 32-2 | 41-6 | 41-7 | 48-3 | 54-2 | 57-4 | 58-7 | 60-9 | 57-1 | 51-1 | 42-7 | 42-9 || 49-1 
RESO: Soames 38-8 | 41-0 | 48-2 | 50-5 | 55-9 | 58-7 | 61-2 | 58-6 | 53-8 | 53-8 | 45-0 | 37-3 || 50-3 
ASCO MP eeie 32-4 | 33-9 | 42-3 | 46-3 | 53-5 | 56-3 | 58-4 | 58-1 | 53-7 | 47°8 | 45-4 | 43-7 || 47-7 
FL pe ea oe 42-2 | 33-7 | 41-1 | 47-8 | 52-6 | 55-3 | 59-9 | 58-6 | 54-1 | 50-6 | 45-8 | 40-2 || 48-5 
ASOD Gear th, 39-5 | 41-1 | 45-5 | 46-4 | 52-4 | 55-5 | 57-0 | 58-8 | 54-3 | 48-9 | 43-9 | 39-2 1] 48-6 
MSOS 5555 beset. 36:0 | 34-5 | 42-7 | 44-4 | 50-9 | 54-3 | 57-6 | 57-6 | 53-2 | 47-0 | 40-0 | 42-5 || 46-7 
1894 Ahhh es 37-2 | 36-9 | 40-9 | 45-0 | 50-5 | 54-8 | 58-0 | 59-0 | 53-6 | 47-3 | 44-6 | 38-4 || 47-2 
ARO et ce oe 37:3 | 42:9 | 42-5 | 46-4 | 51-7 | 55-9 | 58-8 | 57-5 | 51-8 | 47-7 | 43-0 | 40-1 || 48-0 
TS9G pace 38-2 | 41-5 | 40-6 | 45-3 | 49:7 | 55-5 | 60-3 | 58-2 | 51-4 | 48-1 | 36-8 | 42-8 || 47-4 
ASOT Rk 38-5 | 40-1 | 37-8 | 48-0 | 53-1 | 56-4 | 57-8 | 60-1 | 53-2 | 48-0] 40-9 | 41-0 || 47-9 
1308 C fap cme 39-0 | 43-6 | 41-7 | 47-2 | 54-7 | 57-8 | 60-3 | 61-8 | 57-5 | 49-7 | 43-5 | 39-6 || 49-7 
TOO9 Fee cot 39-2 | 37-7 | 42-1 | 47-0 | 50-0 | 55-3 | 61-8 | 58-2 | 57-0 | 49-5 | 50-2 | 43-0 || 49-3 
POO0 bites nine 43-3 | 40-8 | 48-3 | 50-8 | 53-6 | 57-9 | 60-1 | 59-3 | 55-8 | 50-1 | 43-5 | 45-1 || 50-7 
LOO Ss. Seen 39-0 | 41-1 | 44-4 | 46-0 | 52-6 | 54-7 | 57-4 | 61-0 | 56-1 | 54-4 | 48-5 | 43-0 || 49-8 
TOF ea 39-6 | 44-6 | 43-5 | 47-5 | 54-3 | 57-3 | 60-3 | 60-8 | 56-5 | 52-4 | 44-6 | 41-0 || 50-2 
LOOS avi iavts 41-9 | 39-8 | 41-3 | 46-5 | 51-6 | 59-0 | 58-2 | 59-6 | 55-6 | 51-2 | 44-5 | 43-0 || 49-4 
TOOL SEs 41+3 | 39-4 | 41-0 | 50-9 | 52-9 | 56-0 | 60-8 | 59-1 | 57-4 | 52-7 | 49-1 | 43-8 || 50-3 
S905 Gn een 41-0 | 41-7 | 47-9 | 50-3 | 52-6 | 56-7 | 61-2 | 59-4 | 56-3 | 47-7 | 44-8 | 42-6 || 50-2 
19064; Mie chars 41-6 | 44-0 | 44-5 | 50-9 | 54-5 | 58-5 | 65-5 | 62-3 | 56-4 | 52-0 | 44-2] 41-2 |] 51-3 
1907, catia 33-3 | 41-7 | 42-4 | 48-4 | 56-0 | 59-2 | 62-9 | 60-4 | 58-4 | 51-5 | 47-4 | 42-6 || 50-3 
19089 2 buenuw 41-6 | 41-0 | 43-7 | 48-5 | 52-7 | 58-7 | 62-7 | 61-0 | 53-6 | 49-3 | 47-1 | 39-8 || 50-0 
1909:1, 1 see 32-5 | 41-4 | 43-7 | 45-3 | 52-2 | 58-0 | 59-6 | 59-5 | 57-1 | 50-4 | 44-2 | 36-7 || 48-5 
1010 £.ce bees 38-7 | 36-7 | 46-1 | 47-6 | 54-8 | 57-0 | 61-3 | 59-1 | 56-6 | 50-9 | 44-0 | 42-8 || 49-6 
OUT toad nee 36-2 | 39-0 | 43-7 | 45-5 | 52-3 | 56-3 | 62-3 | 60-2 | 55-5 | 50-1 | 42-8 | 41-4 || 49-8 
1919 kee eee 40-6 | 43-0 | 42-6 | 48-6 | 56-0 | 59-1 | 61-9 | 59-9 | 57-2 | 48-6 | 45-3 | 41-5 || 50-3 
19132 7. oe 36-1 | 38-4 | 41-4 | 49-0 | 53-9 | 59-8 | 61-8 | 62-6 | 56-6 | 48-8 | 44-1 | 42-8 |] 49-6 
1914 Blaster 42-1 | 42-0 | 46-9 | 50-5 | 55-9 | 55-9 | 59-7 | 59-5 | 53-6 | 52-7 | 45-0 | 39-6 || 50-3 
TUS ee eet 40-5 | 43-3 | 49-6 | 51-2 | 53-9 | 57-8 | 59-9 | 62-0 | 56-5 | 51-1 | 43-3 -| 41-4 || 50-9 
Means........ 38-3 | 39-5 | 43-6 | 47-7 | 53-0 | 56-8 | 59-8 | 59-5 | 55-1 | 49-7 | 44-3 | 41-2 |] 49-0 


MONTHLY AND ANNUAL MEAN TEMPERATURES AT SELECTED STATIONS IN THE STATES OF 
MONTANA, IDAHO AND WASHINGTON 


No. Station Jan. | Feb. | Mar.| Apr. | May | June| July | Aug. | Sept.] Oct. | Noy.| Dec. a 
MONTANA 
308 *|/;Anacondaih, {snes nen. 24°0| 24-6! 31+7| 40-8) 48-2) 55-3) 62+7| 61+2| 53-6) 4465| 35+1) 25-5] 4200 
309. Butte. does ee mone ce. 24+5] 243) 30+4| 40-6) 48-4] 56-0] 63¢5} 62-6] 52-9] 43-8] 34-2] 25-4|| 49-2 
310 | Columbia Falls......... 22+5) 23+9| 32+7| 43+¢0] 51e1) 57-5] 63-9] 62-4] 53-1] 431] 32-7] 24-9]| 44-4 
SISM HOAVCONG: os neeeo tenet. 238) 26+6/ 33-9] 43+8] 51+1) 58+9) 64-9] 63+4| 54-9] 444] 35+0] 27-3|| 43-7 
SLs taWatisnell oes nor Sate eles. - 13+6] 238} 33-0] 42¢5) 51-0) 58-0} 64+3] 62-9] 53-9] 4265] 32-0} 23-9]| 4167 
SOZK SLibby Hayoden ha cniok bein. 24-7) 28-4] 35:9) 46-4] 53-6] 59-2) 64-4] 65-0] 54-8] 45-5] 34-8] 27-21] 45-0 
19) Missoula. to jana sures « 21°3) 24-5) 34°8] 44-9] 54-7] 60-0] 63-2] 63-2] 55-6] 44-8] 32-5] 24-3]| 43-5 
320; | Ovando inos,. 5 sels eee 16:2} 18-2] 28-4) 39-2) 47-7] 54-4] 60-1] 58-2] 50-3] 40-6] 29-5] 19-9]] 36-1 
321 | Philipsburg) ¢.... to-e + 22-6) 24-1) 31:6) 42-2) 47-8) 55-0] 61-8] 60-5) 53-1] 43-5] 33-5] 24-9]] 41-7 
S2ZHEPISAING eH Ade sine Hasek ate: 26+5| 27+1) 36-6) 45-0} 52-2) 58-4] 688] 6460) 55-5] 45-8] 3568] 2767|| 45-3 
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MONTHLY AND ANNUAL MEAN TEMPERATURES AT SELECTED STATIONS IN THE STATES OF 
MONTANA, IDAHO AND WASHINGTON—Continued 


on | Station Jan. | Feb. | Mar. June Nov.| Dee: 


May 


Sept.} Oct. 


Apr. July | Aug. 


IDAHO 
372 | Coeur d’Alene....... 26¢5| 29-6] 38+6| 47+3| 55+3/ 6028) 67+2/ 6723) 56°9| 47+3] 36-6] 31¢4|| 47> 
ol Aa |MINOLIOLR a chafeatarsiaie slateleisre'e °26°3] 30°5] 38°7] 456) 5129) 585) 65°0} 628) 5522) 46°3) 36+7| 28-6]! 45> 
STOR LS WISbOMG errr cic/2/apatejaues 3 < 34°5| 36+2) 44-0) 52-9) 60-8) 69-1) 73-6] 73+5| 635) 518} 40°9] 37°5/| 53-2 
STOMP MOSCOW cise + sos cles sees 289) 31°5) 37-9] 46-1] 52°8] 587| 6625) 65¢7| 57+1] 48-6) 378) 31°2|| 46-9 
SU Mi PONDS wire cis crate saecie sis 23-4) 27-1) 35-0] 45+7] 538] 592] 65-7] 63-8) 5361 45*1) 33-8] 28-O0ll 44+ 
EASTERN WASHINGTON 
SOGRIPC@Olville im tiins cies 's\e sess 2126) 27+5| 36+8] 47°0| 55-1) 6222) 67°7) 653) 56-4; 4502) 33-8) 26¢7|| 4504 
SoC UCONCODULLY Saisie cei sales 2194] 25+7| 364) 46-6) 5422) 60-0) 66-3] 64°3) 56¢1) 47°66) 346} 264|/ 44-9 
DOOR MUAKeSIAG 2 ere fe ci viel oie olc'e's 2522! 2926] 40+1) 50+¢6| 585) 6524! 72°7| 7220) 61¢9] 50°8) 38+0} 29°8]| 49-6 
BIO PIODOKANG re eiciclcls/es = sce <« 26°7| 30°1] 38+9) 47-7) 56+1| 634] 68+8) 67-9) 588] 4723] 37+3) 30°8]| 4798 


SLOG AW DUD steers tersists ere 64 w/o 224) 27¢3] 37°7) 46°31 53-2) 59°0} 64+8] 63-6] 56+2) 46-9] 35-6] 27+4|| 45-0 


WESTERN WASHINGTON 


SHON Anes ee a sits sis w67-.- 3522) 37°7| 40°7| 46-3) 52°3) 57+4| 60+7| 59°7| 5423) 4801 
SOSMIBOSA Sale eines «ss ao fee 8 3825) 40-4] 433] 47°8) 528] 566] 594) 59-1) 555) 4909 
SDM OLY ER Diss elete at sie layer aiaveney 9:2 385) 40-2) 4403] 4808] 54-6] 59-1] 63-0] 62-6) 56-9] 50-7 
358 | Port Crescent........... 36°0| 372] 40-5) 447] 49-1) 534] 563] 5662] 5265] 4704 
OUR IMS OREO certs c.siee ws s\ 6-016 39-3] 40-5) +4°2!) 49-4) 55-0] 60-1) 638+5| 6321) 57-9) 5028 
362 | Snohomish..............]| 37°9| 40°5| 43+7| 4924) 54¢7) 591) 62+6) 62¢1) 57-5) 51+3 
DOGHIML ACOA Selects co ciiale s o:s 4024} 4402) 48-9) 54¢5) 59-4 

Mebrteistevotocie ts cre 41-0} 42°9] 46-1) 49-6) 53-0 


4404) 400}| 5003 


Note.—The numbers in the first column correspond to the numbers on the Precipitation map and to the numbers 
on the List of Precipitation Stations. 


APPENDIX I 


Hydraulic Conversion Tables and Convenient Equivalents 


DEFINITION OF TERMS 


HE water flowing in a stream is frequently termed the ‘run-off’ or ‘dis- 

charge.’ Its volume is expressed in various units, each of which has be- 

come especially associated with a certain class of work. These units may be 

grouped into two main divisions : (1) Those which represent a rate of flow, as 

miner’s inch, gallons per minute, cubic feet per second and discharge in cubic 

feet per second per square mile, and (2) those which represent the actual quantity 
of water, as cubic feet, run-off depth in inches and acre-feet. 


The miner’s inch, as its name implies, is a unit which was first employed in 
the Western States in connection with early measurements of water for mining 
purposes, and, fundamentally, is the rate of discharge per square inch of area 
of water discharging through a rectangular orifice under a head which is differ- 
ently specified in various localities. The miner’s inch, where still employed, 
is now usually defined by law and expressed in its equivalent of cubic feet per 
second. See brief statement respecting miner’s inch at end of this appendix. 


Gallons per minute and millions of gallons are units generally used in connec- 
tion with domestic and municipal water supply, consumption being expressed 
in gallons per capita, while pumps, etc., are rated in terms of gallons per minute. 


The units now most generally employed in connection with power and 
irrigation investigations are second-feet, second-feet per square mile, run-off 
depth in inches and acre-feet. 


Second-foot—an abbreviation for cubic foot per second (c.f.s.)—is the rate 
of discharge of water flowing in a channel of one square foot in area at a velocity 
of 1 foot per second. 


Second-feet per square mile is the number of cubic feet of water flowing per 
second from each square mile of area drained, on the assumption that the run- 
off is distributed uniformly both as regards time and area. 


Run-off depth in inches is the depth to which a drainage area would be 
covered if all the water flowing from it in a given period were conserved and 
uniformly distributed over the area. It is used for comparing run-off with 
precipitation, which latter is usually expressed in depth in inches. 


Acre-foot is the quantity required to cover an acre to the depth of 1 foot, 
and is equivalent to 43,560 cubic feet. It is a common unit of measurement 
of quantity, and is generally used in connection with storage. 


% 
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LENGTH 


t inch=0-083 foot =2-54 centimetres. 

1 foot =12 inches=0-3048 metre. 

1 yard =36 inches =0-9144 metre. 

1 statute mile = 63,360 inches =5,280 feet =1,760 yards=80 chains = 1,609.35 
metres = 1 -60935 kilometres. . 


1 metre =39 .37 inches =3 -2808 feet =1-094 yards. 
1 kilometre = 3,281 feet = 1,094 yards = 0-6214 mile =five-eighths mile, nearly. 


SURFACE 


1 square inch = 0.006944 square foot = 6 -4516 square centimetres. 

1 square foot = 144 square inches = 929 -03 square centimetres. 

1 square yard =9 square feet =0-000207 acre =0-8361 square metre. 

1 acre=43,560 square feet =4,840 square yards = 4,046 -87 square metres= 
0.404687 hectare = 209 feet square, nearly. 

1 square mile=27,878,400 square feet=3,097,600 square yards =640 acres 
=about 2-59 square kilometres. 


1 square metre = 1,550 square inches = 10-764 square feet = 1 -1956 square yards. 
1 hectare= 2-471 acres. 
1 square kilometre = 100 hectares = 247 acres =0-3861 square miles, 


VOLUME 


1 cubic inch = 16.3872 cubic centimetres. 

1 cubic inch of water =0-0036 imperial gallon=0-0043 U. S. gallon, weighs 
0-3613 lb. 

1 cubic foot =0-028317 cubic metre = 28 -317 litres. 

1 cubic foot of water = 6-24 imperial gallons =7 -48 U. S. gallons. 

1 cubic foot of distilled water weighs 62-425 lbs. (at maximum density at 
39 .2°F.); 62-367 lbs. (at 60°F.). Surface or river water is slightly 
heavier, and, for ordinary computations, the weight of fresh water may be 

taken at 62-5 lbs., or 1,000 ozs., per cubic foot. Sea water weighs about 
64-1 lbs. per cubic foot. 
1 cubic yard =0-76456 cubic metre. 
1 acre-foot = 43,560 cubic feet = 271,472 imperial gallons = 325,850 U. 5S. gallons. 


1 cubic metre, stere, or kilolitre=35 -3145 cubic feet =1-30794 cubic yards= 
220 -36 imperial gallons = 264-17 U.S. gallons of water; weight, 2,204 -7 lbs. 

1 British imperial gallon =277 -274 cubic inches = 0-16046 cubic foot =10 lbs. 
of water =1-2003 U.S. gallons =4-5435 litres. 

1 United States gallon=231 cubic inches= 0-1337 cubic foot=8-355 lbs. of 
water = 0-8331 imperial gallon =3 -7854 litres. 


* In this table of equivalents, asa rule, only those units of the metric system which correspond 
to the British units here recorded are given. Others may readily be deduced by moving the 
decimal point. Thus a movement of the decimal point converts 0-404687 hectare here given 
as the equivalent of one acre, into 4046-87 square metres or 0-00404687 square 
kilometres. Also, in order to facilitate reference to the table of equivalents and to reduce 
its size, many of the less useful and more easily deduced equivalents are omitted ; thus, the fact 
that. 1 square inch equals 0-006944 square foot is given, but the corresponding equivalents of 
0-0007716 square yard, 0-0000001594 acre and 0-0000000002491 square mile are omitted. 
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WEIGHT 


1 pound avoirdupois (Ib.) = 7,000 grains = 0 -4536 kilogram. 


1ton (long)=2,240 lbs.=1-12 short tons=1,016-0475 kilograms = 1-016 a 


metric tons. 
1 ton (short) = 2,000 lbs. =0-89287 long ton= 907.2 kilograms =0-9072 metric 
ton. 


1 kilogram = 2 -2046 Ibs. 

1tonneau (metric ton)=2,205 lbs.=1-1023 short tons =0-9842 lone ton 
= 1,000 kilograms. 

1 ton of water (2,240 Ibs.) =35-9 cubic feet =224 imperial gallons. 


PRESSURE 


1 pound per square inch=0-07031 kilograms per square centimetre = 2-307 
feet of water = 2-035 inches of mercury. 

1 metric ton (tonneau) per square metre = 204-8 lbs. per square foot. - 

1 foot head of water = 62 -43 Ibs. per square foot = 0 .4335 lbs. per square inch. 

1 atmosphere=14-7 pounds per Square inch=about 1 ton per square foot 
=about 1 kilogram per square centimetre. 


VELOCITY 


1 foot per second =0-6818 mile per hour =1-097 kilometres per hour. 


imile per hour =88 feet per minute = 1-467 feet per second =1-609 kilometres 


per hour. 
SSSSE0X8080©0©0E EEE NNN SSS 
Miles Feet Miles Feet Feet Miles Feet Miles 
per per per per per per per per 
hour second hour second second hour second hour 
1 1-467 6 8-800 1 0-682 6 4-091 
2 2-933 if 10-267 2 1-364 J 4-773 
3) 4-400 8 11-733 3 2-045 8 5-455 
4, 5-867 9 13-200 4 2-727 9 6-136 
5 7 +333 10 14-667 5 3-409 10 6-818 


Acceleration due to gravity =32- 191374 feet per second, per second, at Green- 
wich. 

Theoretical velocity (V) due to head (h), V=V2gh=8.025¥V h. 
Note: A stone dropped from a height falls approximately 16 feet in one 
second, 64 feet in two seconds, 145 feet in three seconds, 250 feet in four 
seconds and 400 feet in five seconds from the time of its release. When 
the fall of a stone can be observed, this is sometimes useful in obtaining 
an approximate idea of the height of a direct fall or cliff. 

Velocity of sound in dry air=1,090V1*0-00367t°C. feet per second. (At 
temperature of 60°F. =about 1,120 feet per second) 


POWER 


1 horsepower = 550 foot-lbs. per second = 33,000 foot-lbs. per minute =76-04 
kilogram-metres per second =745 .65 watts =0-74565 kilowatts =42.416 
British thermal units per minute = 2,545 B.t.u. per hour =1-01387 horse- 
power (metric). 

1 horsepower (metric) =75 kilogram metres per second = 32,550 foot-lbs. per 
minute =735-5 watts =0.9863 horsepower. et 
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1 kilowatt =44,256-7 foot-lbs. per minute=1-3597 horsepower (metric) = 
1.3411 horsepower (about 14 horsepower) =3,413 British thermal units 
per hour. . 

1 second-foot falling 8-81 feet =1 horsepower. 

1 second-foot falling 10 feet =1-135 horsepower. 

1 second-foot falling 11 feet = 1 horsepower, 80 per cent efficiency. 


Note: To calculate approximate horsepower quickly : 


Second-feet X fallin feet _ { net horsepower on waterwheels 
at “ realizing 80 per cent of theoretical power. 


1 British thermal unit=778 foot-lbs. This is frequently termed Joule’s 
equivalent. 
FLOW AND STORAGE OF WATER 


1 second-foot =1 cubic foot per second=0-02832 cubic metre per second 
=1-699 cubic metres per minute=35-7143 British Columbia miner’s 
inches =6-2321 imperial gallons per second=538,472 imperial gallons 
per day=7-48 U.S. gallons per second =646,317 U. S. gallons per day 
=(-9917 acre-inch per hour (about 1 acre-inch per hour). 

1 cubic metre per second =35 -31 second-feet. 

1 cubic metre per minute =0 -5886 second-feet. 

1 miner’s inch in British Columbia =0-028 second-feet =1-68 cubic feet per 
minute =0-1745 imperial gallon per second. 

100 British Columbia miner’s inches =2-8 second-feet =17-45 imperial gallons 
per second. 


100 British imperial gallons per minute =0 -268 second-foot. 

100 United States gallons per miriute =0 -223 second-foot. 

1,000,000 British imperial gallons per day (24 hours) = 1-86 second-feet. 
1,000,000 United States gallons per day (24 hours) =1-55 second-feet. 


1 acre-foot =a depth of 1 foot over 1 acre= 43,560 cubic feet =1,613 cubic yards 
= 1,233 cubic metres =271,472 imperial gallons =325,850 U.S. gallons = 
0.50416 second-foot for 1 day. 

9 acre-feet stored water will maintain a flow of about 1 second-foot for 1 day. 

1,000,000 British imperial gallons = 3.68 acre-feet. 

1,000,000 United States gallons = 3.07 acre-feet. 

1,000,000 cubic feet = 22 .95 acre-feet. 

1 second-foot for 1 day =86,400 cubic feet=1 -9835 acre-feet and covers 1 
square mile 0.03719 inch deep. 

1 second-foot for one 28-day month=55 -54 acre-feet and covers 1 square mile 
1.041 inches deep. 

1 second-foot for one 29-day month =57-52 acre-feet and covers 1 square mile 


1-079 inches deep. 

1 second-foot for one 30-day month =59-50 acre-feet and covers 1 square mile 
1-116 inches deep. 

1 second-foot for one 31-day month = 61-49 acre-feet and covers 1 square mile 
1-153 inches deep. 

1 second-foot for 1 year (365 days) = 31,536,000 cubic feet = 724 acre-feet and 
covers 1 square mile 1-1312 feet or 13.572 inches deep. 

1 inch deep on 1 square mile = 2,323,200 cubic feet =0-0737 second-foot for 
one year. 

1 foot es on 1 square mile= 27,878,400 cubic feet =0 -88 second-foot for one 
year. 

1,000,000,000 (1 U.5. billion) cubic feet = 11,570 second-feet for 1 day. 

1,000,000,000 cubic feet = 413 second-feet for one 28-day month. 


\ 
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1,000,000,000 cubic feet =399 second-feet for one 29-day month. 
1,000,000,000 cubic feet = 386 second-feet for one 30-day month. 
1,000,000,000 cubic feet = 373 second-feet for’one 31-day month. 
100 British imperial gallons per minute for 1 day =0-530 acre-foot. 
100 United States gallons per minute for 1 day =0-442 acre-foot. 
100 British Columbia miner's inches for 1 day =5.554 acre-feet, 


MAP SCALES 


NN 0080800505 a 


Miles to Inches to Inches to Miles to 
linch 1 mile Scale Scale 1 mile 1 in 


100 = 0-01000 = 1 : 6,336,000 1: 1,125,000 = 0-05632 = 17-75565 
50 = 0-02000 = 1 : 3,168,000 1 : 1,000,000 = 0.06336 = 15-78282 
35 = 0-02857 = 1 : 2,217,600 1: 500,000 = 0-12672 = 7.89141 
30 = 0-03333 = 1 : 1,900,800 1: 250,000 = 0-25344 = 3.94570 
20 = 0-05000 = 1 : 1,267,200 1: 125,000 = 0-50688 =- 1-97285 
12 = 0-08333 = 1: 760,320 1: 90,000 = 0-70400 = 1-42046 
10 = 0-10000 = 1: 633,600 1 62,500 = 1-01376 = 0-98642 

8 = 0-12500 = 1: 506,880 1 45,000 = 1-40800 = 0-71023 
5 = 0-20000 = 1: 316,800 1 30,000 = 2-11200 = 0-47349 
-4 = 0-25000 = 1: 253,440 1 24,000 = 2.64000 = 0-37878 
3 = 0-33333 = 1 190,080 
2 = 0-50000 = 1 126,720 
1 = 1-00000 = 1 63,360 
% = 2-00000 = 1 31,680 
4% = 6-00000 = 1 10,560 


Dh aL 
PLANIMETER MEASUREMENTS OF AREAS 


The following table of areas of quadrilaterals for latitudes of British Colum- 
bia’ will be of assistance in measuring drainage areas from maps by means of 
planimeter.* 


Middle Area Middle Area Middle Area Middle Area 


latitude in latitude in latitude in latitude in 
of quad- square of quad- square of quad- square of quad- square 
trilateral miles rilateral miles rilateral miles rilateral miles 


AREAS OF QUADRILATERALS OF EarRTH’s SURFACE OF 1° EXTENT IN LATITUDE AND LONGITUDE 


° / ° / ° , ° 7, 
48 30 3,173 51 30 2,983 54 30 2,785 Lys) 2,578 
49 30 3,111 52 30 2,918 Speed) 2,017 58 30 2,508 


50 30 3,047 53 30 2,852 56.4730 2,648 . 39 30 | 2,436 
SSS) 2436 


lateral of the earth’s surface. From this procedure may be ascertained the amount of revolution 
of the planimeter wheel corresponding, respectively, to unit areas at given latitudes. Whena 
large number of areas are to be measured from the same map it may be more convenient to set 
the planimeter to record areas directly in square miles or in acres, as the case may be, or in some 
simple multiple or fraction of these units. The operator, dependent upon the accuracy demand- 
ed and upon the scale and extent of the map, may require to re-set the instrument for various 
portions of the map. If a record is kept of such settings of the planimeter it will expedite the 
adjustment of the instrument for meastring drainage areas at subsequent dates, or on other maps 
of the same scale. The setting of the planimeter should always be checked by measuring a 
quadrilateral, : 


nate 
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AREAS OF QUADRILATERALS OF EARTH’S SURFACE OF 30’ EXTENT IN LATITUDE AND LONGITUDE 


° / ° / ° / 3° / 


48 15 797-1 So ya 749-8 54 15 700-4 Wy fib ti 648-9 
48 45 789-4 51 45 741-7 S4 45 691-9 S745 640-2 
SOMES 781-6 SaaS 733-6 28g ES 683-4 Soma bo) 631-4 
49 45 773-7 52 45 725-4 Ce) 674-9 58 45 622°5 
50 15 765-8 oe tS 717-1 DOLLS 666-3 SOL) 613-6 


50 45 757-9 53. 45 708-8 56 45 657-6 59 45 604-6 
es 


AREAS OF QUADRILATERALS OF EARTH’s SURFACE OF 15’ EXTENT IN LATITUDE AND LONGITUDE 


° , at ° / 47 °o / Mt ° 7 a 


48 07 30} 199-76 51 07 30 | 187-96 54 07 30 | 175-62 of 07-30) 162378 
48 22 30} 198-80 S122 30 | 186-95 94:22 30 | 7174357 57 22 30 | 161-68 
48 37 30 | 197-83 51 37 30 | 185-94 54 37 30 173251 57 37 30 | 160-59 
48 52.30} 196-86 91 52 30] 184-92 54 52 30 | 172-46 57 52 30 | 159-49 
49 07 30} 195-89 52 07 30 | 183-90 990,07830, pas 71239 58 07 30 158-39 
49 22 30 | 194-91 32) 22 30 | 182-88 5022 130 yl 10s33 58 22 30 | 157-29 
49 37 30 | 193-93 S2no 30) 1181685 3237-30. 1116926 58 37 30 | 156-16 
49 52 30} 192-94 32 52 30 | 180-82 Jone) 30st wet6S 19 SOpO2) SUG 155200 
50 07 30 | 191-95 So O/ESO 1 179.79 56 07 30 | 167-11 59 07 30 | 153-96 
50 22 30 | 190-96 Mot 22 SO.) cLTSa 75 56 22 30 | 166-03 39) .22.30 152282 
50 37 30 | 189-96 DSF GO he UFT= 71 56 37 30 | 164-95 09 37 30 V PIS ies 
50 52 30} 188-96 oo 52) 30°]! 176-67 56 52 30 | 163-87 59 52 30 | 150-60 
' AREAS OF QUADRILATERALS OF HARTH’S SURFACE OF 10’ EXTENT IN LATITUDE AND LONGITUDE 
MMU MIihiien |) 2°. 2010 ol 
48 05 88-85 S105 83-61 54 05 | 78-13 57505 72-43 
48 15 88-57 Slee 83-31 54 15 77-82 CYA Ne A 72-10 
48 25 88-28 51/25 83-01 54 25 77-51 of 29 71-78 
48 35 88-00 S135 82-71 54 35 77-19 Sees 5 71°46 
48 45 87-71 51 45 82-41 54 45 76-88 57 45 71-13 
48 55 87-42 SESS 82-11 54 55 76-57 Dae Yoo 70-80 
49 05 87-13 2m 05 81-81 Se) 2108 76-25 55, Os 70-48 
49 15 86-84 Soe 81-51 So RLS 75-94 DOM 70-15 
4025 86-55 52a 25 81-20 DO Zo 75-62 Beh) DS 69-82 
49. 35 86-26 SLI SS 80-90 55. 35 75-30 383) 35 69-49 
49 45 85-97 52. 45 80-60 55 45 74-99 58 45 69-17 
49 55 85-68 SYR EES 80-29 55°) 55 74-67 oP Sh 68-84 
50 05 85-39 5005 79-98 56 05 74°35 59. 05 68-51 
50.25 85-09 Slee) 79-68 S67415 74-03 Sh a8) 68-18 
30 725 84-80 93) 25 79 +37 SOMES 73-71 Bor 2S 67-84 
50 235 84-50 oy oo 79-06 DOREOO 73-39 5930 67-51 
50 45 84-21 53 45 78-75 56 45 73-07 59 45 67-18 
OU tas 83-91 Si) 5S) 78-44 SOMOS 72-75 59 755 66-85 


MINER’s INCH 


The ‘miner’s inch’ of water, as a unit for the measurement ‘of quantity, 
has been used from the earliest days of hydraulic mining in the state of Califor- 
nia. This unit, while still extensively employed, is, nevertheless, rapidly be- 
ing superseded by the more modern units of the ‘second-foot’ and the ‘acre- 
foot.’ Owing, however, to the fact that the miner’s inch has been employed 
in specifying the quantity of water in many of the early water patents or water 
records in British Columbia and in adjoining portions of the United States, 
it is desirable, here, to refer to the miner’s inch somewhat at length. This is 
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more especially desirable because relatively little information has been as- 
sembled upon this subject.* 

As just intimated, the quantity of water corresponding to the miner’s 
inch varies substantially for different districts, owing to the fact that both 
sizes of apertures and heads of discharge at measuring orifices vary. The 
apetture through which the water was measured for a miner’s inch was gen- 
erally rectangular in shape, from 1 to 12 inches high, and sometimes several 


feet in length. There was no uniformity in the thickness of the wall—usually 4 


of lumber—through which the aperture was made. Sometimes, its edges 
were square; sometimes, they were chamfered;and, sometimes, one or more 
edges would be chamfered while the other edges would be square. The head, 


or depth of water over the orifice, varied in different localities from 4¥4 to 12 


inches above the centre of the aperture. By way of illustration, in Sierra 
county, California, the miners operating along the Yuba river adopted a module 
4 inches high with a head of 9 inches above the centre of the orifice. The 
bottom of the aperture was at the bottom of the box. Such an aperture 4 


inches high, 50 inches wide, and with a head of 9 inches above the centre of 


orifice was considered as delivering 1,000 inches. This measurement came to 


be known as the Smartsville inch, and has been estimated to be 0-0299 cubic 3 


foot per second. In Stanislaus, Calaveras and Nevada counties, the module 
was 2 inches high ina 3-inch plank, with the outer edge chamfered, the head 
being 7 inches above the centre of the opening. 


Again, in Colorado the miner’s inch, as early used, was the equivalent of — 


about one-fiftieth of a cubic foot of water pe: second. Mr. John Field, State 
Engfheer of Colorado, who is familiar with early western mining practice, 


expresses the view that the ‘inch’ originally was independent either of orifice — 
or of the head upon it, but related to the cross-section of the open flumes, ~ 


ditches, and sluice boxes through which the water was conveyed. Thus, in 
a letter, Mr. Field states: 


‘The inch referred to was the cross-section of the conduit and prac- q 


tically disregarded velocity. As you are probably aware, the average 
velocity of 3 feet per second is about as much as excavations in earth will 
stand. Assuming that this average maximum velocity was given to the 
ditches, we find that the cross-section expressed in inches gives results 
in an inch of cross-section discharging 1-48th of a cubic foot per second. 
For the purpose of mental calculation it is readily seen that this would 


be assumed by the miners to be 1-50th of a cubic foot per second. I> 


think this the much more reasonable explanation of why 1-50th of a cubic — 
foot per second is taken as equal to an inch than on the theory that a 


certain ‘‘head’”’ was assumed.’ 


* This statement is based upon communications to Arthur V. White, Toronto, received 


through the courtesy of the State Engineers of California, Oregon, Montana, Idaho, Washington, 
etc., and from the United States Geological Survey. Consult Report of the Durector of the Mint 
upon the Statistics of the Production of the Precious Metals in the United States, Washington, 1882, 


pages 645-6, being Executive House Document No. 216, 47th Cong., 1st Sess., containing article — 


credited to the New York Mining Record. For references to miner’s inch consult, also, Trans- 


actions of the American Society of Civil Engineers, Vol. VII, page 373 ; Vol. XV, page349 ; Vol. a 


XVI, page 135. An early use of the term ‘inch’ as a unit of water measurement appears 11 


Lardner, Handbook of Natural Philosophy—Hydrostatics—1858, page 238 ; compare definitions — 9 


‘Inch’ in Murray’s New English Dictionary on Philological Principles. 
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Subsequently, when irrigation ditches were constructed in Colorado on 
the more level lands, they were usually larger and deeper, and, as a consequence, 
the service boxes inserted in the b.nks of the ditch were ata greater depth below 
the surface, thus discharging a greater quantity of water per inch of discharge 
area. This subject, subsequent to 1883, was investigated by the second State 
Engin2er, with the result that 38-4 inciics was declared equal to 1 cubic foot per 
second. The Legislature attempted to make this unit the legal standard.* 


The second-foot is now the commonly accepted general standard in Col- 
orado, and the units of conversion are, for the ‘miner’s inch’, 50; and, for 
the ‘statutory inch’, 38-4 inches per second-foot, respectively. 


In the delivery of water by the inch, there is a wide diversity of custom. 
in some districts, the price charged is by the inch, running continuously for 
2 hours; in others, 16-hour, 12-hour, or even 10-hour run obtains, each period 
being usually designated as a day. 

The minet’s inch and its respective equivalent in certain states may very 
briefly be referred to as follows : 


California—The State Legislature of California, by an Act, chap. 
CCXXII, approved March 23, 1901, intituled An Act fixing and defining a 
miner’s inch of water, enacted as follows : 

‘Section 1. The standard miner’s inch of water shall be equivalent 


or equal to one and one-half cubic feet of water per minute measured 
through any aperture or orifice.’ 


Bearing in mind the fact that one and one-half cubic feet per minute is 
0-025 cubic feet per second, Mr. P. W. Norley, Assistant State Engineer, states: 
‘This statute creates an anomalous condition in that, under the Civil Code, sec. 
1,415,f an app-opriator must describe his appropriation as so many inches 
under a 4-inch pressure and mounting to 0-20 second-feet to the inch, and, if he 
sells the water by the inch, must deliver 0-025 second-feet to the inch. In 
most irrigated sections, where water is sold by the inch, the old standard is 
adherred to.’ 


Oregon—In Oregon, there is no statute defining a miner’s inch or specify- 
ing how the same shall be measured, but it has generally been accepted, and so 
held in Oregon Court decisions, that a miner’s inch shall be equal to one- 
fortieth of a cubic foot per second. Acts were passed in 1891 and in 1899, 
one referring to diversion of water for general use and for irrigation, and the 
_ other to power (see sections 6,528 and 6,555 of Lord’s Oregon Laws) which made 
some attempt to define the measurement of water by the miner’s inch. These 
laws, however, neither definitely specified quantity of water nor rate of flow. 
Considerable confusion arose and both Acts were repealed in 1913 by 
chap. 86, Session Laws of 1913. 

* See Colorado Statutes Annotated, by R.S. Morrison and Emilio D. DeSoto, 1912, section 
7026 ; or Mills’ Annotated Statutes, section 4643 ; see also Act of 1874, p. 309, sec. 3, amending 
Act of 1864, p. 149, sec. 3; also R.S. 1868, p. 638; G.L. 1877, pp. 926, 927, sec. 2,779 ; G.S. 
1883, p. 1,015, sec. 3,472. 

t Consult the Civil Code of the State of California, adopted March 21, 1872, with amendments 


up to and including those of the forty-first session of the Legislature, 1915, edited by James H. 
Deering, section 1,415. 
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Montana—In 1899, the second-foot was made the legal unit of measure- 
ment by An Act establishing a Standard of Measurement of Water, approved 
March 3, 1899. Section 1 of this Act provided that : ‘Hereafter a cubic foot 
of water (7-48 gallons) per second of time shall be the legal standard for the 
measurement of water in this state.’ Section 2 provided : ‘Where water 
rights expressed in miner’s inches have been granted, one hundred miner’s 
inches shall be considered equivalent to a flow of two and one-half cubic feet 
(18-7 gallons) per second ; two hundred miner’s inches shall be considered 
equivalent to a flow of five cubic feet (37-4 gallons per second) and this pro- 


portion shall be observed in determining the equivalent flow represented by any’ 


number of miner’s inches.’ * 


Idaho—In this state, also, the second-foot is the legal unit of measure- 
ment. But the miner’s inch has not a legal status, although 50 miner’s inches, 
as measured under a 4-inch pressure, have been regarded as practically the 
equivalent of a second-foot. The second-foot was made the legal unit by an 
Act approved Feb. 25, 1899. Section 1 states :{ ‘A cubic foot of water per 
second of time shall be the legal standard for the measurement of water in this 
state.’ Chapter 37 of the Idaho Sessional Laws of 1913 provides that: “When- 
ever it is desired to appropriate and store flood or winter-flow waters, the appli- 
cant shall specify in acre feet the quantity of such flood or winter-flow waters 
which he intends to store.’ In other words, for normal-flow waters, by direct 
appropriation, the unit is the second-foot, and, for storage waters, the unit is 
the acre-foot. 

Washington—In this state the miner’s inch has no legal standing, although 
the civil engineers of the state recognize the miner’s inch as the equivalent 
of one-fortieth of a cubic foot per second. The legal unit of measurement for 


flowing water is the cubic foot per second. This was established by statute — 


approved March 26, 1890. 

British Columbia—The various steps in the evolution of the method of 
measuring the miner’s inch in this province have been given in Chapter III 
dealing with ‘Water Legislation in British Columbia.’ See the references 
to the Rules and Regulations of 1860; to the Gold Mining Ordinance 
of 1865; to the Land Amendment Act of 1882 (chap. 6), and to the Land 
Amendment Act of 1886 (chap. 10). Under the Water Clauses Consolida- 
tion Act of 1897, applicants for water privileges were required to state 


in their applications ‘the number of inches of water applied for.’ In Sec. 143 _ 


of this Act, rules are given for the measuring of the miner’s inch and are 
similar to those given in the Land Amendment Act of 1886. It is also stated 
that ‘In cubic measurement, one inch of water shall mean a flow of water 
equal to 1°68 cubic feet per minute.’ By the Water Act, 1909, the second- 
foot was made the unit of measurement of flowing water and the acre-foot the 


*See Day’s Revised Codes of Montana, 1907, secs. 4,854 and 4,855. For concise description 
of measuring device, consult Civil Code of Montana, sec. 1,893 of Title VIII, Part IV, Division I. 


+ Consult Statutes of 1899, also the Revised Codes of Idaho, 1908, sec. 3,241. 


tSee Remington and Ballinger’s Annotated Codes and Statutes of Washington, sec. 6,315 
26 Wash., 450, also 26 Wash., 439. 
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unit of measurement of quantity, and applicants had to specify the quantity of 
water applied for. By the Amending Act of 1912, applicants could state this 
quantity in miner’s inches, or gallons per day, as well as in second-feet or acre- 
reet. 

Under the Water Act, 1914, applicants for a water record may describe 
the quantity required in second-feet, acre-feet, gallons per day or miner’s inches, 
and, in the interpretation section, the miner’s inch is defined as 0°028 cubic 
foot persecond. This corresponds to the 1-68 cubic feet per minute mentioned 
above. 


APPENDIX II 


Bench Marks 


List of bench-marks, for reference for tide levels, established by the Tidal 
and Current Surveys of Canada, or by the Admiralty Surveyors, on Vancouver 
Island and the Mainland Pacific Coast, British Columbia.* Consult ‘Tides 
on Pacific Coast,’ chapter IX. 


On VANCOUVER IsLAND—EastT Coast 


Sidney—B.M.; near the foot of Beacon street. The top of a brass bolt drilled _ 


vertically into the granite rock on the north side of the Government 
wharf, at 143 feet from the outer abutment of the wharf, and 11% feet 
from the side of the wharf. It is about 314 feet below extreme high water. 
Tod Inlet—B.M.; the top of an iron bolt set vertically at 2 ft. 3 in. east from 


the side of the door of the steam turbine house of the Vancouver Port-. ty 


land Cement Co. 


Cowichan—B.M.; the Admiralty bench-mark here is a broad arrow cut on a 
large rock, about 75 feet west of the shore end of the wharf at Cowichan. 


Nanatmo—The Admiralty chart survey was made by Commander M. H. 
Smyth, R.N., i> 1899. The note regarding datum on chart of Naaaimo 
harbour, No. 573, is as follows: ‘The datum to which the soundings 
are reduced is 18.6 fect below the summit of the masonry beacon on Beacon 
rock, which corresponds to ten feet below a mark (10) cut in the per- 
pendicular rock surface close to the small landing stage on the north side 
of the peninsula fronting the town, and adjoining the ballast wharf.’ 
This mark was used for reference in the dredging operations in the harbour, 
carricd out by the government. 


The beacon referred to, is a truncated cone of concrete and iron, and | 


its surface is rough and somewhat rounded. The mark on the rock should 
give a more definite elevation ; but, after careful search in 1905, it could 
not be found, owing to the vagueness of the description. The mark is 
within the range of the tide, and the rocks are grown over with barnacles, 
which were cleaned off in several places in the endeavour to find the mark. 


Comox—Chart name, Port Augusta. The chart survey was made by Com- 
mander M. H. Smyth, R.N., in 1898, and the bench-mark at Comox serves 
to define the datum for the whole extent of Baynes sound. 


* Most of these bench-marks are from a manuscript list supplied by the courtesy of Dr. W. 
Bell Dawson, Superintendent of Tidal and Current Surveys. For fuller reference to bench- 
marks at Nanaimo, Comox, Hardy Bay, Banfield and Port Simpson, see pages 14-17 of Tide 
Levels and Datum Planes on the Pacific Coast of Canada, by W. Bell Dawson, Sessional Paper 
No. 21c, 5-6 Ed. VII., Department of Marine and Fisheries, Ottawa, 1906. 
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The note on the general chart of Baynes sound is as follows :—‘The 
soundings are reduced to 23:9 feet below the level of the slab at Goose 
Spit Magnetic Observation spot.’ This spot is marked by a triangle on 
the charts of Baynes sound and Comox, Nos. 333 and 3,127. 

The Magnetic Observation spot is on the northwest shore of Goose 
spit, in the second smali bay west of the Admiralty building and wharf. It 
is between the last two rifle butts towards the southwest end of the spit, 
and ten feet back from the edge of a low bank running along the beach. 
It consists of a cement slab, about 16 inches square, set level with the sur- 
face of the sandy ground. It is marked: Mag. Obsy., Egeria, 1898, in 
letters of lead letintotheslab. Its level is about ten feet above high water 
mark. 

- There is another Observation spot, for latitude and longitude, which 
is farther to the south-west and farther back from the shore. Itisasimilar 
slab of cement ; but it is a few inches above the ground, is differently 
marked, and cannot be mistaken for this one. 


Salmon River ; Johnstone Siratt—B.M.; a bolt drilled horizontally into the 
rock on the shore facing the wharf ; at 42 feet south from the third face- 
pile from the inside corner of the wharf. 


‘Hardy Bay, V.I.—B.M.; copper bolt, 114 inches diameter, drilled into the 
rock on the north side of the Government wharf. It is 58 feet from the 
first pile bent of the wharf at the shore end, and 8 feet from the side of 
the wharf. It is about two feet below extreme high water. 


On VANCOUVER ISLAND—WEsT COAST 


Banfield, Barclay Sound—B.M..; brass bolt drilled into the rock at 20 feet from 
the southeast corner of the wharf ; about the level of high water. 


Port Alberni—B.M.; brass bolt set at an angle in the slaty rock on the shore, 
at 48 feet from the eastern corner of the wharf, and 83 feet from the front 
of Mr. Waterhouse’s store. It is about 4 feet below extreme high water. 

B.M.; on the concrete foundation of the boiler in Mr. Bird’s saw- 
mill, near the most westerly corner; the surface of the concrete at a point 
marked by a vertical groove in the brickwork above. 


Tofino, Clayoquot Sound—B.M.; brass bolt drilled into the rock at 23% feet 
eastward from the remains of the old wharf. It is about the level of high 


water. 
B.M.; on the door-sill in the foundation of life-boat station, at the 


west side and close to the door-jam. 


On MAINLAND COAST 


_ Squamish, Head of Howe Sound—B. M.; broad arrow made of sheet metal on 
the top of the cap of the P.G.E. Raa wharf; directly over the ep 
pile from the outer corner of the wharf on the west side. 
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Lund—B.M.; brass bolt set vertically into granite rock at 12 feet from the © 


west side of Thulin Bros.’ rear storehouse at the end of their wharf. It 
is about the level of extreme high water. 


Bute Inlet (at the head)—B.M.; brass bolt set vertically into granite rock 
about 500 feet southwest along the shore from the only stream running 
down the cliff near the mouth of the Homathko river. It is about 2 feet 
below high water at spring tides. 


Wadham, Rivers Inlet-—B.M.; on the south side of the bay in which Wadham’s 
cannery is situated ; at 55 feet from the point at which the rock begins, 
which rises to the southward into cliffs. A brass bolt drilled at an angle 
into the rock at about the level of extreme high water. 


Namu—B.M.; the top of an iron ring bolt drilled into the rock at the foot of 
the steps leading down from the wharf; at 38 feet back from the head of 
the wharf and 14 feet from its west side. 


Bellakula—B.M.; in the rock near the outer end of the long wharf; a brass 
bolt set horizontally into the rock at 5 feet above extreme high water, 
and marked with the letters ‘“‘B.M.”’ chiselled into the face of the rock. 


Kitimat—B.M.; at the northerly end of a small ridge of rock on the north side 
of the wharf. The top of a brass bolt drilled into the rock at 86 feet from 
the inner end of the wharf where it meets the village sidewalk. This 
bolt is below the level of high water. 


Claxton—B.M.; the top of an iron rod set vertically into the rock at 167 feet 
west of the stage leading to the wharf and 29 feet from the face of the 
crib-work along the shore. 


Port Essington, Skeena River—B.M.; near the east side of the most easterly 
of the wharves of the Anglo-British Columbia Canning Co. The eye of 
a ring bolt in the solid rock at 85 feet back from the front of the wharf and 
14 feet from its east side. 


Prince Rupert—B.M.; brass bolt in the concrete pier at the foot of McBride 
street. The bolt is set vertically into the concrete at 16 feet from the 
shore side and 15 inches from the west side. The top of the bolt is flush 
with the surface of the concrete. 


Port Simpson—The bench-mark to which the tide levels are referred, is a brass 
bolt with a round head, drilled into the rock, in the rocky foreshore which 
extends northward from the Hotel Northern. This rocky part of the 
foreshore is dry at half tide. The bolt is west of the wharf and is 174 feet 
from the angle between the side of the wharf and the hotel platform. 

The elevation of 100-00 feet was assumed for the reference point 
first used, which was cut on the rock in another position. In the summer 
of 1905 the final bench-mark was put in, and the levels completed. 


Stewart, Portland Canal—B.M.; in the face of the cliff at 50 feet due south of the 
southern end of the wharf; a brass bolt set horizontally in the rock at 3% 
feet above the plank walk and about 10 feet above extreme high tide. 


am 
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DATUM PLANES 


For description of datum-planes at Victoria, Esquimalt and Vancouver, 


also for list of bench-marks and other reference points defining the average 
low-water datum used in the preparation of the Admiralty charts, consult 
Tide Levels and Datum Planes on the Pacific Coast of Canada.* Respecting the 
datum used in preparing the charts, this publication states : 


‘The datum in all cases, is low water at ordinary spring tides ; which 
is usually determined independently in each locality or at most for the 
extent of some one chart. It cannot therefore be assumed that the datum 
is at the same actual elevation throughout a region of any great extent. 

‘The reference points for the level of the datum are either bench- 
marks or tide rocks. The bench-mark usually consists of a broad arrow 
cut in the rock ; and the reference measurement, which fixes the datum, 
is taken from the cross line at its point.’ 


Referring to the datum-planes in use in the vicinity of Fraser River delta, 


the Annual Report of the Water Rights Branch, Victoria, for 1917, states : 


‘The establishing of definite figures correlating the various datums 
in use on the lower mainland has made further progress, and we are in- 
debted to A. J. Dalzell, of the City Engineer’s Office, Vancouver, for the 
final figures relating to this important subject. The table given here- 
with has been submitted to Dr. Dawson, at Ottawa, for confirmation and 
may now be taken as correct.’ 


BRITISH COLUMBIA MAINLAND DATUM PLANES 


Datum planes referred to Vancouver Harbour Ordinary Mean High water 

tide levels low water sea-level level 

Feet Feet Feet 
moral yoatine (O.U.W.).. 20... cescceeccereess 0-00 — 8-03 — 13-00 
Mnreda cea level (NL.S.L.) lo. ccc cece ee ee etek eee + 8-03 0-00 — 4.97 
High-water level (average of higher high water)..... +13-00 + 4.97 0-00 
Datum of Canadian Pacific Railway Co............ —84-77 —92-80 —97-77 
Pyatum, City Of Vancouver... 6. eee eee eee — 83-52 —91-55 —96-52 
Datum, City of New Westminster.............06-. +16-75 + 8-72 + 3-75 
Datum, Provincial Water Dept., Fraser River....... — 0-70 — 8-73 —13-70 


* See foregoing footnote ; consult also the latest Admiralty charts and Alitudes in Canada, 


by James White, especially Introduction thereto, Commission of Conservation, Ottawa, 1915. 


BIBLIOGRAPHY 


HE author of this report, in his research relating to the water-powers of 


British Columbia, has recognized the fact that development of these - 


water-powers will prove of real service only in so far as it contributes to the 
advancement of the Province as a whole. 


To attain this end there must be co-ordinated beneficial utilization of the 
inland waters, and hence a study of the history of the development of the 
Province becomes indispensable. Such study should extend to the develop- 
ment of the agricultural areas, of the mining industry, of the timber industry, 
of the fisheries, as well as of other natural resources, because each of these is 


and has been, in greater or less degree, linked up with and dependent upon 


the utilization of inland waters. 


There are, it is true, already available certain lists of books, government 
reports, etc., relating to the Province,—too often of a heterogeneous character— 


but, to the reader seeking information, it has been an almost hopeless task to — 
select readily from such lists, books containing information most germane to a 


particular subject. It was early decided, therefore, to prepare for this report a 
more classified and descriptive bibliography and to include in it only such 
publications as would constitute a safe and ready guide to the literature re- 


lating, both directly and indirectly, to the history of British Columbia, in- 


cluding, of course, the development of its natural resources. 


Some reports, as for example those of the Geological Survey of Canada, 
of the Royal Geographical Society of Great Britain, and of the Royal Society 
of Canada, are voluminous, and yet these publications contain much of the 
basic historical and exploratory information respecting the pioneer work in 


British Columbia. To make an independent research in such volumes for in-— 


formation relating to the characteristics of various watersheds of British 
Columbia, etc., would, in many instances, be impracticable. For these reports, 
therefore, comprehensive lists—which will be found of much value—have been 
included. 


The bibliography here presented is not offered as a complete one, but 
rather as one containing the most representative publications. 

On account of the great natural attractions of British Columbia for 
sportsmanship and travel, a few works relating specifically to these pastimes 


Author's Note—It had been my intention to include in this bibliography a number of addi- 


tional and subsidiary subject classifications, but consideration of space precludes this being done. - 


Attention, however, is here drawn to the fact that many of the notes accompanying the text of 
this report contain references which constitute a ready guide to publications dealing specifically 
with certain subjects cognate to water-power development. For example, respecting damage 
caused by floods, see note on page 7 ; for various works relating to subsoil water, the law relating 
thereto, etc., see notes on pages 8, 9, 10 and 11 ; respecting proposed power developments in the 
United States on the Columbia and Pend-d’Oreille rivers, see note on page 29 ; for various aspects 
of problems respecting the exportation and use of electrical energy, see note on page 149; for publi- 
cations relating to British Columbia tides, see notes on pages 178, 179 and 180; etc.,—A. V. W. 
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have been included. Many a sportsman pioneering the inland water-high- 
ways has been the precursor of future agricultural or industrial activity. 

While, for convenience of reference, the publications have been grouped 
under several broad subject headings, yet it will be understood that the con- 


tents of the various publications are by no means restricted to these subjects. 


This classification will assist those making research to obtain quickly a know- 
ledge of authoritative works respecting the subjects listed, which are : 


I. General Reference Works. 


II. Guides, Handbooks and Other Publications giving descriptive in- 


formation and historical data relating to various natural resources 
of the Province. 


PEL: Topography—Government and other publications containing descrip- 
tions of the physical characteristics of various watersheds. 


IV. Travel and Exploration—Mountaineering and other Sport. 


V. Histories and Works of Historical Interest, including North West 
Coast Voyages, Hudson’s Bay Company Affairs, International 
4 Waters, Boundaries, Treaties. 


I—GENERAL REFERENCE 


ATLAS OF CANADA. Second Edition. Issued by the Department of the Interior. Folio. 14 pp. of text, and 124 
s pp. of maps and diagrams, Ottawa, 1915. 


ALTITUDES IN THE DOMINION OF CANADA, by James White. 2nd ed. 8vo, 603 pp., maps and profiles. 
Commission of Conservation, Ottawa, 1915. 


DICTIONARY OF ALTITUDES IN THE DOMINION OF CANADA, by James White. 2nd ed. 8vo, 251 pp. 
Commission of Conservation, Ottawa, 1916. 


_ HANDBOOK OF CANADA. British Association for the Advancement of Science, Toronto Meeting, 1897. 8vo, 


415 pp., maps. Toronto, 1897. 


GEOGRAPHIC BOARD OF CANADA,—Decisions, Reports of. In progress. The Fifteenth Report contains all 
decisions to March 31, 1917. 8vo, 353 pp. Ottawa, 1917. 


GAZETTEER OF BRITISH COLUMBIA, A: Containing the Names, Locations and General Information Re- 
garding the Cities, Towns, Post Offices, Settlements, Islands, Rivers, Capes, Bays and Mountains of the 
Province. S8vo. 114 pp. Vancouver, 1909. ¢ 


BRITISH COLUMBIA COAST NAMES, 1592-1906, to which are added a few names in adjacent United States 
territory, Their Origin and History ; by Captain John T. Walbran. (Canadian Fisheries Protection Service 
and Commanding C.G.S. ‘‘Quadra’”’ 1891-1908). Svo, 546 pp., map and illus. Ottawa, 1909. 


BRITISH COLUMBIA PILOT, THE: Third Edition, including the Coast of British Columbia from Juan de 
Fuea Strait to Portland Canal, together with Vancouver and Queen Charlotte Islands, compiled from Ad-~ 
miralty Surveys. Published by order of the Lords Commissioners of the Admiralty. 8vo, 596 pp., with 
index map to published Admiralty charts, London—Printed for the Hydrographic Office, Admiralty. Lon- 
don, 1905. , 


COAST OF BRITISH COLUMBIA, THE ; including the Juan de Fuca Strait, Puget Sound, Vancouver and Queen 
Charlotte Islands. Publication No. 96. Hydrographic Office, U.S. Navy—compiled by R. C. Ray. 8vo, 
484 pp., index map to charts. Washington, 1891. 


TIDE TABLES FOR THE PACIFIC COAST OF CANADA. Issued annually by the Tidal and Current Survey, 
Department of the Naval Service, Ottawa, by W. Bell Dawson, Supt. te 
Note—See reference to ‘Range of Tidal Levels’ in Chapter VIII and footnotes tbid. 


CANADA YEAR BOOK. Published annually by the Department of Trade and Commerce, Census and Statistics 
Office, Ottawa. In progress. 

CANADIAN ALMANAC AND MISCELLANEOUS DIRECTORY. Published annually. Contains Commercial, 
Statistical, Astronomical, Departmental, Ecclesiastical, Educational, Financial and General Information. 
Commencing 1848 (Scobies). Toronto. In progress. 


CANADIAN ANNUAL REVIEW. Toronto, 1901. In progress. 
rf Note—This is a comprehensive publication dealing with foreign relations; with Dominion, provincial, 
inter-provincial and municipal affairs; also with such subjects as Transportation, Finance, Industry, 
Canadian Development and Resources, Literature, Journalism, Art, Public Events, Incidents, etc. 


OVERNORS. Proceedings of a Conference of Governors in the White House, Washington, D.C., 
Ree er is-ih, 1308. Washington, 1909. xxxvii+451 pp., 8vo. 60th Cong., 2nd Sess., House doc. No. 1425. 


‘ TION COMMISSION, Report of ; with accompanying papers. February, 1909. Illus- 
RON ed Sere Ge F Wishington: 1909. Svo.. 60th Cong., 2nd Sess., Sen. doe. No. 676. Vol. I, v-+276 pp.; 


Vol. II, vi+771 pp.; Vol. III, v-+793 pp. 


’ COMMISSION OF CONSERVATION, Ottawa, Reports of. See, especially : 


Annual Reports. First for 1910. In progress, Consult Reports of Committee on Waters and Water-Powers. 
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Water-Powers of Canada, by Leo. G. Denis and Arthur VY. White. 8vo, 397 pp., maps and plates. Ottawa, 1911. 
Note—Contains Bibliography, pp. 347-376. 


Water-Powers of Manitoba, Saskatchewan and Alberta, by Leo G. Denis and J. B. Challies. S8vo, 334 pp., maps 
and illus. Ottawa, 1916. 


Water-Powers of British Columbia, by Arthur V. White. 8vo, [see this report for pagination] pp., maps and 
plates. Ottawa, 1919. 


Forests of British Columbia, by H. N. Whitford and Roland D. Craig, under the direction of Clyde Leavitt, Chief 
Forester, Commission of Conservation. S8vo, viiit+409 pp., maps and illus. Ottawa, 1918. 


Water Works and Sewerage Systems of Canada, by Leo. G. Denis. 8vo, 176 pp., illus. Ottawa, 1916. 
Note.—This is a revised and enlarged edition of ‘‘Water Works of Canada,” Ottawa, 1912. 


Electric Generation and Distribution in Canada, by Leo. G. Denis. S8vo, 296 pp., illus. Ottawa, 1918. 
Long Sault Rapids, St. Lawrence River. An Enquiry into the Constitutional and Other Aspects of the Project to 
Develop Power Therefrom, by Arthur V. White. 8vo, 384 pp., maps and plates. Ottawa, 1913. 

Fishways in the Inland Waters of British Columbia, by Arthur V. White. S8vo,14 pp. Ottawa, 1918. 
DEPARTMENT OF THE INTERIOR—WATER POWER BRANCH. Consult Water Resources Papers, pub- 
lished by the Department of the Interior, Canada, Dominion Water Power Branch. : 

Note—Of the Water Resources Papers relating to British Columbia Nos. 1, 8, 14,18 and 21, dealing more 
particularly with stream-flow data, are specifically described in Chapter XV, ‘‘Stream-flow Data” ; others which 
include references to water-powers in British Columbia are as follows : 


Water Resources Paper No. 12—Report on Small Water-Powers in Western Canada and discussion of Sources of 
Power for the Farm, by A. M. Beale. 8vo, 32 pp., illus. Ottawa, 1915. 


Water Resources Paper No. 18—Report on the Coquitlam-Buntzen Hydro-Electric Development, British Col- 
umbia, by G. R. G. Conway. 8vo, 51 pp., illus. Ottawa, 1915. 


Water Resources Paper No. 16--Water Powers of Canada. A series of five pamphlets in one volume covering 
the water-power situation in Canada, prepared for distribution at the Panama-Pacific Exposition, San Fran- 
cisco, 1915. The section relating to British Columbia is by G. R. G. Conway and consists of 157 pp., 8vo, 
with numerous illustrations especially of the developed powers. Ottawa, 1916. 


Water Resources Paper No. 17—Canadian Hydraulic Power Development and Electric Power in Canadian In- 
dustry, by Charles H. Mitchell. S8vo, 50 pp., illus. Ottawa, 1916. 


DEPARTMENT OF THE INTERIOR—IRRIGATION BRANCH. Consult the Annual Reports of the Depart- 
ment of the Interior, Canada. The first Annual Report regarding irrigation surveys was issued in 1894, 
and subsequently reports have been issued covering the years 1895, 1896, 1897, 1898, 1902, 1906-7, 1908, 
and annually. In progress. 


WESTERN CANADA IRRIGATION ASSOCIATION. Consult Reports of Proceedings of Annual Conventions, 
published by Department of the Interior, Canada, Forestry Branch. 


REPORT OF PROGRESS OF STREAM MEASUREMENTS, commencing for the calendar year 1909. Forestry 
and Irrigation Branch, Department of the Interior, Ottawa. In progress. 


GEOLOGICAL SURVEY OF CANADA: See under ‘‘Topography,” Section III. 


TOPOGRAPHICAL SURVEYS BRANCH, Department of the Interior, Ottawa; Annual Reports. In progress. 
Consult Note in ‘‘Bibliography,’’ Water-Powers of Canada, p. 349, Ottawa, 1911. 


DOMINION POWER BOARD. Constituted by Order in Council of 25th April, 1918. 
Note—No reports have yet been issued. 


DEPARTMENT OF INLAND REVENUE, Ottawa, Canada. Consult Annual Reports. In progress. 
DEPARTMENT OF MINES, Ottawa, Canada. Consult Annual Reports. In progress. 
DEPARTMENT OF MARINE AND FISHERIES, Ottawa, Canada. Consult Annual Reports. In progress. 


METEOROLOGICAL SERVICE OF CANADA (Department of Marine), Reports of. For publications consult 
chapter, ‘‘ Meteorological Data,’’ supra. (See footnotes.) 


DEPARTMENT OF PUBLIC WORKS, Ottawa, Canada. Consult Annual Reports. In progress. ; 
DEPARTMENT OF RAILWAYS AND CANALS, Ottawa, Canada. Consult Annual Reports. In progress, 


RAILWAY COMMISSION OF CANADA. Consult Annual Reports of the Board of Railway Commissioners of 
Canada. First Report, March 31, 1906; (February 1, 1904, to March 31, 1906). Ottawa, 1907. In 
progress. (See Appendices, for Catalogue of Books in Library of the Board.) 


HONORARY ADVISORY COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, Ottawa, Canada. 
Consult reports. 


fre ARCHIVES OF CANADA (Department of Secretary of State), Ottawa, Canada. Consult Annual Reports. 
n progress. 


DEPARTMENT OF TRADE AND COMMERCE, Ottawa, Canada. Consult Annual Reports. In progress. 


INTERNATIONAL WATERWAYS COMMISSION and 
INTERNATIONAL JOINT COMMISSION 
See under Section V re International Waters, etc. 


GANNETT, HENRY. The Area of the United States, the States and the Territories. U.S. Geological Survey Bul- 
letin No. 8302. 8vo,9 pp., map. Washington, D.C., 1906. 


STATISTICAL ABSTRACT OF THE UNITED STATES. Published annually. Washington, D.C. In progress. 
UNITED STATES GEOLOGICAL SURVEY. Water Supply Papers, etc. See references in Chapter, “Stream- 
Flow Data—United States,” supra in this Report. 


UNITED STATES ENGINEERS’ REPORTS. Report of the Chief of Engineers: Annual Reports of the War 
Department. Washington, 1866. In progress. 


PACIFIC RAILWAY SURVEYS: Reports of Explorations and Surveys to Ascertain the Most Practicable and Eco- 
nomical Route for a Railroad from the Misstssippi River to the Pacific Ocean. Made under the Direction of the 
Secretary of War, in 1853-6, according to Acts of Congress of March 31, 1853, May 31, 1854, and August 5, 
1854. 4to, 13 vols., with topographical maps, profiles, sketches and plates. Washington, 1855-1861. 


ENGINEERING INSTITUTE OF CANADA (formerly Canadian Society of Civil Engineers). Consult Trans- 
actions for special descriptions of several hydro-electric developments. Montreal. In progress. 
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BRITISH COLUMBIA PROVINCIAL ARCHIVES DEPARTMENT. Consult Annual Reports. In progress. 


RE one PROVINCIAL GOVERNMENT DEPARTMENTS. See below under “Topography,” 
on III. 


IRRIGATION. See under Department of Interior above, also reference to ‘‘ Water-Power and Irrigation” in Chapter 
Consult footnotes ibid. 


Irrigation in British Columbia, by B. A. Etcheverry, being Bulletin No. 44, 8vo., 119 pp., illus. Dept. of Agri 
culture, Victoria, B.C., 1912. Cer rebate ede o a RPO E DONS Tyce aaa 


Report on a Public Irrigation Corporation Bill, Accompanying and Explaining the Revised Draft. By H. W. 
Grunsky. Department of Lands, Water Rights Branch, Province of British Columbia. 8vo, 76 pp. Vic- 

toria, B.C., 1914. 
LEGISLATION : For Proclamations, Regulations, Statutes, ete., consult in Chapter II] supra ‘‘Chronological Key 
to Water Legislation in British Columbia,” pp. 104 et seg, also footnotes tbid. For Bibliography relating to 
the Law of Waters, see Water-Powers of Canada, 1911, pp. 372-376, Commission of Conservation, Ottawa, 


1911 ; also ‘‘ Bibliography Relating to the Law of Waters,’’ by Arthur V. Whitein The Canadian Law Times, 
Vol. XXXII, No. 7 (Toronto, July, 1912), pp. 549-560. 


Message Relative to the Terms of Union with the Province of British Columbia. S8vo, 66 pp. Ottawa, 1875. 


II—GUIDES, HANDBOOKS AND OTHER PUBLICATIONS GIVING DESCRIPTIVE 
INFORMATION AND HISTORICAL DATA RELATING TO VARIOUS 
NATURAL RESOURCES OF THE PROVINCE 


BRITISH COLUMBIA GUIDE BOOKS for years 1877-78, 1897, 1903 and 1911 as follows : 
Note—These books contain much valuable historical and other data relating to the provincial natural re- 


sources. NY J 


GUIDE TO THE PROVINCE OF BRITISH COLUMBIA FOR 1877-8, Compiled from the Latest and Most Authentic “7 /* fox 
Sources of Information. 8vo,410 pp. Victoria, B.C., 1877. G ? 4.6 


YEAR BOOK OF BRITISH COLUMBIA AND MANUAL OF PROVINCIAL INFORMATION. To which ts» ye LOR 
: added a chapter containing much special information respecting the Canadian Yukon and Northern Territory Ne one 
generally ; by R. BE. Gosnell. S8vo, 406 pp., numerous illustrations. Victoria, B.C., 1897. ~— (GE67y 
_ YEAR BOOK OF BRITISH COLUMBIA AND MANUAL OF PROVINCIAL INFORMATION, by R. E. Gosnell. ; 
, a 394 Bes numerous illustrations, sketch map of the Province and table showing mineral production. } 
ictoria, B.C., 1903. w~ 


‘ YEAR BOOK OF BRITISH COLUMBIA AND MANUAL OF PROVINCIAL INFORMATION (Coronation 
Edition), by .R. E. Gosnell. 8vo, 358 pp., numerous illustrations. Victoria, 1911. |» y 


ANDERSON, ALEXANDER CAULFIELD. The Dominion at the West. A brief description of the Province of Pat 
Pek Columbia, its Climate and Resources. The Government Prize Essay, 1872. 8vo, 112+-xlii pp. 
ictoria, 1872. 


NEW GOVERNMENT COLONY, THE—British Columbia and Vancouver Island. A complete Hand-Book replete Ve 
ca latest information concerning the newly-discovered Gold Fields. Anonymous. 8vo, 67 pp., map. 
ondon, 1858.” 


BALLANTYNE, ROBERT M. Handbook to the New Gold Fields: A Full Account of the Richness and Extent of the 
Fraser and Thompson River Gold Mines, with a Geographical and Physical Account of the Country and tts In- i 
habitants, Routes, etc., etc. 12mo, 116 pp., map. Edinburgh, 1858. fJVi7 


BOAM, HENRY J. British Columbia, its History, People, Commerce, Industries and Resources. 4to, 495 pp. Lon- 230° 497 1l 
don, Eng., 1912. xs ata 


BUREAU OF PROVINCIAL INFORMATION, Victoria, B.C. | | * 
Note—This Bureau issues numerous Bulletins dealing with natural resources, such as agricultural oppor- 
tunities, timbering, etc. For example, with respect to the sporting resources, consult Bulletins No. 17, Game of 


British Columbia ; No. 20, Fisheries of British Columbia ; and No. 25, The Game Fishes of British Columbia, N / : 
CORNWALLIS, KINAHAN. The New El Dorado, or British Columbia. 8vo, 405 pp., map and plate. London, 7 77°! 26 
1858. CORY 
DYER, E. JEROME. The Routes and Mineral Resources of North Western Canada. 8vo, 268 pp., maps. London, 97 ve 
1898. tee: 
Pee oJ 


FORBES, CHARLES. Vancouver Island: its Resources and Capabilities as a Colony. A Prize Essay. 8vo, 63 pp. 
+-Appendix 18 pp. Published by the Colonial Government, 1862. W/W97/,/25 Fev yv 

GOLD FIELDS. Apart from its use for domestic and incidental agricultural purposes, water was first extensively 
employed in British Columbia in connection with the mining industry. For information respecting mining, 
consult the Reports of the Minister of Mines, British Columbia ; the Reports of the Geological Survey of 
Canada; the various Histories, Guides and Handbooks of the Province ; consult also items in this section 
under Ballantyne, Boam, Cornwallis, Dyer, Hazlitt, and, under SectionIV, Butler, Chittenden, McNaughton, 
Ogilvie, etc. 


HALL, E. HEPPLE. Lands of Plenty: British North America for Health, Sport and Frofit, a Book for all Travellers 

and Settlers. 8vo, 192 pp., large map. London, 1879. 

Note—See Chapter VI for British Columbia. fe) 
HAZLITT, WILLIAM CAREW. The Great Gold Fields of Cariboo : with an authentic description, brought down to Q7/- 


nD 


the latest period, of British Columbia and Vancouver Island. sm. 8vo, 184 pp., map. London, 1862. Ht 43 
LANGEVIN, HON. H. L., Minister of Public Works, Canada. British Columbia Report. 8vo, 246 pp. Ottawa, 1872. 9 oF uae ¥ 


IN. Third Report of the Select Committee of the Senate appointed to inquire into the re- : 
OLS eer ienep the Dominion od north of the Saskatchewan watershed, east of the Rocky Mountains and L277 
west of Hudson Bay, and comprising the Great Mackenzte Basin—its extent of navigable rivers, lakes and sea 
coast, of arable and pastoral land, tts feherier forests one mines, and to report upon its possible commercial and 
i K , 310 pp., maps. tawa, 1888. p : ‘ 
aii sean bo bewe: that this Mackenzie River Report is referred to as the Third Report. It is 
interesting to know that the First and Second Reports are merely preliminary, and consist chiefly of re- 
quests to the Senate for authority to procure evidence, employ clerical assistance, etc. They are published 
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in the Senate Journals for 1888 at pp. 79 and 83,respectively. Fourth and Fifth Reports dealing with matters 
of services and publication were also minor reports, see Senate Journals for 1888, pp. 176 and 267. 

In the session of 1891, a report by a Select Committee of the Senate recommended that certain docu- 
ments and letters be printed as a supplement to the Third Report of 1888. These actually are published 
as Appendix No. 1 (71 pp.), to the Senate Journals, 1891. 

In the session of 1906-07 a report of a Committee to enquire respecting the Northern parts of Alberta, 
Saskatchewan and Mackenzie territory, etc., was published with evidence, as Appendix No. 1 to the Senate 
Journals, 1906-7. It consists of 128 pp. and a number of photographic plates. 


OGILVIE, WILLIAM, D.L.S. Information respecting the Yukon District, from the Reports of ; and from other 
sources. 8vo, 65 pp., maps and illus. Department of Interior, Ottawa, 1897. 


PEACE RIVER DISTRICT OF BRITISH COLUMBIA. Return to an order of the House of Commons, dated 
the 18th Feb., 1907, for a copy of the Report respecting the selection and location of 3,500,000 acres in the 
Peace River District of British Columbia, which has been prepared upon the exploratory survey mentioned 
by the Minister of the Interior on the 7th February, in the House of Commons. 6-7 Ed. VIL. Dominion 
Sessional Paper No. 178. 8vo,40 pp. Ottawa, 1907. 


UNEXPLOITED WEST, THE. A compilation of all available information as to the resources of Northern and North- 
western Canada. By Ernest J. Chambers, Major, Corps of Guides. Published under the direction of 
F. C. C. Lynch, Superintendent, Railway Lands Branch, Department of the Interior, Ottawa, 1914. Lge. 
8vo, xv +361 pp.+Bibliography, viii+Index, xi pp. 


YUKON TERRITORY, THE; its History and Resources. Issued by direction of the Hon. Frank Oliver, Minister 
of the Interior. 8vo, 140 pp., illus. Ottawa, 1907. 


Nore—For cognate information, consult also the following: Under “General,” Section I : Handbook of 
Canada, B. C. Pilot; Under ‘‘'Topography,’’ Section III: Annual Reports dealing with Lands, Mines and 
Fisheries; Under ‘‘Travel,” Section IV: Chittenden, Jennings, Talbot, etc.; Under “History,” Section 
V: Hazlitt, Macdonald, Macfie, Mayne, Pemberton, Rattray, Scholefield. 


III_TOPOGRAPHY : GOVERNMENT AND OTHER PUBLICATIONS 
CONTAINING DESCRIPTIONS OF THE PHYSICAL CHARAC- 
TERISTICS OF VARIOUS WATERSHEDS 


(Consult also under ‘Guides and Handbooks’ above, and under ‘Travel 
and Exploration’ below.) 


GEOLOGICAL SURVEY OF CANADA, Consult the Annual Reports, Special Reports and Memoirs. References 
to British Columbia will be found as follows : 


' Publi- 


en Note—The numbers in brackets are the publication numbers of the reports when issued as separates. 
oO 


84 Report of Progress, 1871-72 
Journal and Report of Preliminary Explorations in British Columbia, by A. R. C. Selwyn; pp. 16-72. 


Note—Route followed was by Fraser and Thompson rivers to Kamloops, thence by the North 
Thompson and McLennan rivers to Téte Jaune Cache. ‘ 
On the Coal Fields of the East Coast of Vancouver Island, by J. Richardson ; pp. 73-100 


89 Report of Progress, 1872-73 

On the Coal Fields of Vancouver and Queen Charlotte Islands, by J. Richardson ; pp. 32-65. 
95 Report of Progress, 1873-74 

On Geological Explorations in British Columbia, by J. Richardson ; pp. 94-102. 


Note—Refers to coal deposits and geology of Vancouver island, and smaller islands in strait of 
Georgia. 


101 Report of Progress, 1874-75 
On Explorations in British Columbia, by J. Richardson ; pp. 71-83. 
Note—Treats of a partial examination of several channels and islands on mainland coast, Graham 
reach, Gardner canal, Douglas channel to Wrangel in Alaska ; also of the south-eastern portion of 
Nanaimo coal-basin. 
108 Report of Progress, 1875-76 
Report on Exploration in British Columbia, with sketch-map of route, by A. R. C. Selwyn ; pp. 28-86. 
Note—Route followed was from Quesnel to Stuart lake via Telegraph trail; thence}to McLeod 
lake and down Parsnip and Peace rivers to mouth of Smoky river. Return via Giscome portage 
and Fraser river; also describes first 45 miles of South Pine river to forks. 
Report on Explorations in British Columbia, by G. M. Dawson ; pp. 233-265. 
Note—Reconnaissance examination. Route: From Soda creek, via Chilcotin river to¥ Tat- 
layoko lake, thence Chilanko, Nazko, Blackwater, and Chilako rivers to Prince George and down 
Fraser river to Quesnel. 
114 Report of Progress, 1876-77 


Report on Explorations in British Columbia, chiefly in the Basins of the Blackwater, Salmon [Dean] and 
nechere Rivers, and on Frangois Lake, by G. M. Dawson; pp. 17-94; with coloured tgeological 
map No. 120. : 


Report of a Reconnaissance of Leech River and Vicinity, by G. M. Dawson 3; pp. 95-102. 
Note—Leech river is tributary to Sooke river and is about 21 miles from Victoria. 


(115) General Note on the Mimes and Minerals of Economic Value of British Columbia, with a list of 
Localities, by G. M. Dawson ; pp. 103-149. 


Note—Reprinted with additions and alterations, from the Canadian Pacific Railway Report, 
1877. 


Report on the Coal Fields of Nanaimo, Comox, Cowichan, Burrard Inlet and Sooke, British Columbia, 
by J. Richardson ; pp. 160-192; with Map No. 121. 
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Report of Progress, 1877-78 


Preliminary Report on the Physical and Geological Features of the Southern Portion of the Interior of 
British Columbia, by G. M. Dawson ; Section B—173 pp., with coloured Geological map No. 127. 
Note—District covered approximately bounded in longitude by 119° to 121°-30’, in latitude 
from 49th parallel to 519-20’. 
Report of Progress, 1878-79 


Report on the Queen Charlotte Islands, by G. M. Dawson ; Section B—239 pp., with two coloured geo- 
logical maps and sketches of harbours ; Maps Nos. 139, 140 and 141. 


Report of Progress, 1879-80 


Report on an Exploration from Fort Simpson, on the Pacific Coast, to Edmonton, on the Saskatchewan, 
embracing a portion of the Northern part of British Columbia and the Peace River Country, by G. M. 
peween s ooo B—165 pp., with a map in three sheets, with geological indications ; Maps Nos. 


Note on the Distribution of some of the more Important Trees of British Columbia, by G. M. Dawson 3 
Section B—pp. 167-177, with Map No. 149. 
Note—First printed in Canadian Naturalist, Vol. IX, No. 9. 


Report of Progress, 1882-83-84 


Report on the Geology of the Country near the Forty-ninth Parallel of North Latitude, West of the Rocky 
puoantains, from Observations made 1859-60, by H. Bauerman ; Section B—42 pp., with plates of 
sections No. 170. 


Annual Report (New Series), Vol. I, 1885 


Preliminary Report on the Physical and Geological Features of that portion of the Rocky Mountains 
between Latitudes 49° and 51°-30’, by G. M. Dawson ; Section B—169 pp., with two coloured geo- 
logical maps, Nos. 223 and 224, 


Annual Report (New Series), Vol. I, 1886 
Report on a Geological Examination of the Northern Part of Vancouver Island and Adjacent Coasts, by 
G. M. Dawson ; Section B—129 pp., with a coloured geological map, No. 247. 
On the Geological Structure of a Portion of the Rocky Mountains, by R. G. McConnell; Section D— 


41 pp., with geological section No. 248. ; . 
Note—Section is in vicinity of Canadian Pacific railway near the 51st parallel. 


Annual Report (New Series), Vol. III, 1887-88 

Report on an Exploration in the Yukon District, N.W.T., and Adjacent Northern Portion of British 
Columbia, by G. M. Dawson ; Section B—277 pp., with an index map, No. 274, and a detailed map 
in three sheets, with Geological Indications. Maps Nos. 275, 276, 277. 

Report on the Geology of the Mining District of Cariboo, by A. Bowman ; Section C—49 pp., with geo- 
logical sections and maps Nos. 278, 279, 280, 281. 

The Mineral Wealth of British Columbia—With an Annotated List of Localities of Minerals of Economie 
value, by G. M. Dawson ; Section R—163 pp. 


Annual Report (New Series), Vol. IV, 1888-89 
Report on a portion of the West Kootenay District, by G. M. Dawson ; Section B—66 pp., with map 
No. 303. 


Report on an Exploration in the Yukon and Mackenzie Basins ; by R. G. McConnell ; Section D—163 pp., 


with map No. 304. ‘ é 
N. iets Dexcribes the Liard river from Dease river to Fort Simpson, pp. 33-50. 


Annual Report (New Series), Vol. VII, 1894 : ‘ 
Report on the Area of the Kamloops Map Sheet, by G. M. Dawson ; Section B—427 pp., with Maps Nos, 
556 and 557. 
Report on an Exploration of the Finlay and Omineca rivers, by R. G. McConnell ; Section C—40 pp., 
with Map No. 567. < ; ; 
Note—Describes these two rivers in detail. 
Annual Report (New Series), Vol. XI, 1898 


th 1 d Natural Resources of the Country Traversed by the Yellow Head Pass Route 
UE AN A eb Tote-J aune Cache, comprising portions of Alberta and British Columbia, by James 


McEvoy ; Section D—44 pp., with map No. 676. 


Annual Report (New Series), Vol. XII, 1899 om ; 
Report on the Atlin Mining District, British Columbia, by J. C. Gwillim ; Section B—48 pp., with map 
No. 742. 
Note—Gives fall respectively of many of the creeks. 
Annual Report (New Series), Vol. XVI, 1904 he ake Rone een 
Island, B.C., by R. W. Ells; Section B—46 pp., with two maps, Nos. 921 an A 
cae Laren oe this xplocedion partiqulaé attention was given to the coal areas of the interior. 
i in the Yukon and Adjacent Northern Portion of British Columbia in 1887, with ex- 
7 a aa innne Pe the Varos District from report on an exploration in the Yukon and Mackenzie 
Basins, 1887-88, by R. G. McConnell. G. M. Dawson. 


Preliminary Report on the Rossland, B.C., Mining District, 1906, by R. W. Brock ; 40 pp. 

Preliminary Report on a part of the Similkameen District, B.C., 1907, by Charles Camsell; 41 pp., with map 
No. 987 

The Telkwa River and Vicinity, B. C., 1907, by W. W.Leach ; 23 pp., with map No. 989. 


imi Portion of the Main Coast of British Columbia, and Adjacent Islands included in 
Met Ny Wh oocrmanster aad Nanaia districts, 1908, by O. E. LeRoy.; 59 pp., 4 pls., 6 figs., one map No. 997. 


Report on Coal Fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia, by D. B. Dowling. 
Report onthe Climate and Agricultural Value, General Geological Featuresand Minerals of Economic Import- 


f the Northern Portion of British Columbia and the Peace River Country, by G. 
ee coprinied from the Canadian Pacific Railway Report for 1880.) lge. 8vo, 25 pp. 
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Geological Record of the Rocky Mountain Region of Canada, by G. M. Dawson. (Reprinted from the 
Bulletin of the Geological Society of America, Vol XII, pp. 57-92, February 25, 1901). 
GUIDE BOOKS ISSUED BY THE GEOLOGICAL SURVEY 


Guide Book No. 8. Toronto to Victoria and return via Canadian Pacific and Canadian Northern Railways— 
Paris 1, 2 and 3. sm. 8vo, 386 pp., maps and illus. Ottawa, 1913. 


Guide Book No. 9. Toronto to Victoria and return via Canadian Pacific, Grand Trunk Pacific and National 
Transcontinental Railways. sm. 8vo, 164 pp., maps and illus. Ottawa, 1913. 


Guide Book No. 10. Excursions in Northern British Columbia and Yukon Territory and along the North Pacific 
Coast. sm. 8vo, 179 pp., maps and illus. Ottawa, 1913. 


LIST OF THE PRINCIPAL REPORTS RELATING TO WORK IN BRITISH COLUMBIA WHICH ARE 
INCLUDED IN THE “DIRECTOR’S SUMMARY REPORTS” SINCE 1894. 


Note—The publication numbers given are of the Summary Reports printed separately. 


553 Annual Report (New Series), Vol. VII, 1894 


Kamloops District, Economic Minerals in the—G. M. Dawson................... Part A. pp. 14- 38 
583 Annual Report (New Series), Vol. VIII, 1895 

West Kootenay District—R. G. McConnell... -.........c.cccccccccescccecscees Part A. pp. 22- 37 
614 Annual Report (New Series), Vol. IX, 1896 

West Kootenay. District—-R. G.) McConnell 3e-ne a elec cae ce eee Part A. pp. 18- 30 
644 Annual Report (New Series), Vol. X, 1897 

West Kootenay District—R. G. McConnell............... cece ec cece cc cceccseee Part A. pp. 27- 33 
674 ‘Annual Report (New Series), Vol. XI, 1898 ’ 

Yukon District and Adjacent Parts of British Columbia—J. B. Tyrrell............ Part A. pp. 36- 46 

West, Kootenay, .District——-Rs iW. Brocka... ee ee eee ee eee Part A. pp. 62- 71 

Wellowheadieass-District—J yMickivoy. secrete een ene anne Part A. pp. 72- 86 
691 Annual Report (New Series), Vol. XII, 1899 

Atlin District. CG willimtade ee ay coins pas at RO TE a ene Part A. pp. 52 -75 

West Kootenay, District RaW. Brock, pe cal eaeeee co en atone. kee Part A. pp. 75- 86 

Hast Kootenay: District——J- Mctivoyes meee seen eee ee on ten coe eee Part A. pp. 87-103 


717 Annual Report (New Series), Vol. XIII, 1900 


Atlin District IAC. Gwillimds. tad te ee eee eee eee eee Part A. pp. 52- 62 


WestéKootenay/District——kr WialBrock serra seen ieee ee ee eee Part A. pp. 62- 84 
Hast ootenay. District —JaiVichivoy asacmecicern cee inten eaeciae oan ee Part A. pp. 84- 95 


762 Annual Report (New Series), Vol. XIV, 1901 
International Boundary, Geology of the Region adjoining the—R. A. Daly.........Part A. pp. 39- 51 


Boundary Creeks District Way Br0c kon eer ee nen een or Part A. pp. 51- 69 
Crowsnest’ Coal Bield——Ws Wi. Leachs.«) © son mene uke cca cmc ee ee Part A. pp. 69- 81 
817 Annual Report (New Series), Vol. XV, 1902-3 
Vancouver Island, Geology of the West Coast of—Arthur Webster................ Part A. pp. 54- 76 
Vancouver Island, Geology of the West Coast of—Ernest Haycock...........+-+++- Part A. pp. 76- 92 
Boundary Creek District, Preliminary Report on the—R. W. Brockisnocscc seers Part A. pp. 92-138 
International Boundary, Geology of the Western Part of the—R. A. Daly......... Part A. pp. 138-149 
866 Annual Report (New Series), Vol. XV, 1902-3 
he Lardeau, District We Brockem ac cee ceil renee eee eae nists eaters Part AA. pp. 42- 81 
Peace River Country—ln Ma Macoun st inne eine seen en en ae - pp. 81- 83 
On the Coal Basins in the Rocky Mountains—D. B. Dowling. . ‘ . 83- 91 
International Boundary, Geology of the—R. A. Daly . 91-100 


900 Annual Report (New Series), Vol. XVI, 1904 


Nicola, Coil. 'Basin==R. Wakllanc i.e weet cate t dite cae eee ee ee Part A. pp. 42- 65 
Quilchena Coal Basin—R. W. Ells . pp. 65- 74 
Copper Claims of Aspen Grove—R. A. A. Johnston . pp. 74- 78 
Copper Claims of Aberdeen Camp—R. A. A. Johnston . pp. 78- 80 
The Lardeau Mining District—R. W. Brock . pp. 80- 91 
International Boundary, Geology of the Western Part of the—R. A. Daly - pp. 91-100 
Natural History of the National Park—John Macoun.............. Gonlers aera erevoes Part A. pp. 100-105 
Cascade and Costigan Coal Basins and Their Continuation Northward—D. B. 

DDO wit goats Sat aoc SRA Ce ie yee Reh ee ee ELE a Oe Part A. pp. 105-116 
Phe Costigan Coal: Basin—-D. Bo Dowlingss ane eee nee Part A. pp. 116-121 


Notr—After the year 1904, the Annual Reports ceased to be published in one volume, and the Director’s 
Summary Reports were issued separately. The following are the chief references in the Summary 
Reports to work performed in British Columbia : 


947 Summary Report for the Calendar Year 1905 


Northwestern British Columbia and Windy Arm District—R. G. McConnell................ pp. 26- 32 
Wnule River Mining ’Region—. <b),. Witiglitaan sacs cers ore crac eee nT cr een pp. 46- 53 
Graham: Island—-R.. W.. Willa... cnsatnimenc ees oie sce Pe eae ie ee ee ee oe ee pp. 53- 55 
Nanaimo-Comox Coal Field—H. 8. Poole............0-0-ceeeeeceee siavclstnns Shara aloe cr ocehemneres pp 55- 59 
959 Summary Report for the Calendar Year 1906 > 
New Westminster District and Texada Island, Surveys in—O. EF. LeRoy scicccne eae onne pp. 3]- 34 
‘Telkwa-Mining District= Wr Weilueach icy atacraere erie creciereecae ere antnte ne pp. 35- 42 
Pimilkameen District—Charles Cameell aciiisscieom sok so nee aie ene oie es pp. 43- 55 
Rossland Mining District, Operations in the—R.. W. Brock.......................00 eee. pp. 56- 65 
Surface Geology of British Columbia and the Great Plains, etc.—R. Chalmers .............. pp. 74- 80 
Summary Report for the Calendar Year 1907 
Powell River to Kingcome Inlet-—J. A. Bancroft.....0.......cceccececcccceccccceccecccee pp. 16- 18 
The Bulkley, Valley-—W..¢ Ws Leachate acon oon iennciates ate et eed ae eStats pp.j 19- 23 
Camp'Hedley—C. Camel sre is si. ianscge hae ee ree ee a ag ae pp. 24- 31 


The Lardeau District—R. W. Brock. ......2scccccececcccceccccccens Staeleteainie ote Sateatee -.. pp. 84- 96 
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1072 Summary Report for the Calendar Year 1908 


By LeA) AGrrahames Mansa ats chose cee caer ke Cap nA re Eee: ean eee pp. 38- 40 
Bulkley iValleyzand: Vicinity——WisWs Lieachwc ace ee eee en Ge eee pp. 41- 45 
Texada Island, North-western Portion of—R. G. McConnell ............020cceccccuccecece pp. 46- 50 
Texada Island, Topographical Work on—F. H. MacLaren acinar ssckinicte ec es ots Aen eee Dp. OF 
Vancouver Island, Explorations on the South-eastern Portion of—Charles H. Clapp......... pp. 52- 60 
Osoyoos and Similkameen Mining Divisions—Charles Camsell................000+ceeeeeeee pp. 61- 64 
Ehoenix. Camp and Slocan District——O. WaleRoy aannen ieee ce hen tae een pp. 65- 68 
Phoenix, Lopographical: Work at—W.. He Boy doce ciae cite aedc a tte ee eee p. 69 


sees ee meee reer sere reser sere sresesesseeeresesesesssenne 


Vancouver Island, Topographic Work on—R. H. Chapman 
Tulameen District—Charles Camsell 


Beaverdell District, West Fork Kettle River—L. Reinecke. .............0.cccccececvcveves pp. 118-122 
Upper Fraser River between Prince George and Téte-Jaune Cache, Reconnaissance on—G. §S. 

NT aillog Hest ene ase rsinces a rige sree stench Ore Oe Ee eT eae ne ee pp. 123-130 
Slocanwbistrict— Os. .B,: OTRO... clea ocseonecch tee eee eae Oe Te ere OO oe ee ee ee pp. 131-133 
Slocan District, Topographical Work in the—W. H. Boyd.............cceccecsceccccececs p. 134 
East Kootenay, Reconnaissance in—Stuart J. Schofield... ..............0 ccc ceeecsccvcvcnes pp. 135-138 

1170 Summary Report for the Calendar Year 1910 
AtlingMistrict eb ortions of —D): Ds Cairness seness sone de one ieee ee pp. 27- 58 
Portland Canal District —R.G. McConnell. icjnusiaccstus scien steuk eis.e aisle ele elses cis eevee nine pp. 59- 89 
Portland Canal District, Topographical Work in the—G. S. Malloch......................- p. 90 
Skeena Riven WDistrict——W.., Ws Leach... 2.6 a. wis os stale Suse bie ea ee ie ee pp. 91-101 
Victoria and Saanich Quadrangles, Vancouver Island, Geology of the—C. H. Clapp.......... pp. 102-109 
Vancouver Island, Topographical Work on—R. H. Chapman...............eucccceccsveeee p. 110 
Similkameen and Tulameen Districts, Parts of the—Charles Camsell....................00- pp. 111-119 
Beaverdell District, West Fork of Kettle River—L. Reinecke................c0eceeeeeseees pp. 120-122 
Slocan District—O. E. LeRoy............ Reaoue's 2ow {gJoocgss Gan ooucupin somos tacos hog 3088 pp. 123-128 
Slocan and Deadwood Districts, Topographical Work in the—W. H. Boyd................. p. 129 
East Kootenay, Cranbrook Sheet, Reconnaissance in—Stuart J. Schofield................... pp. 130-134 
NcevRaversbistrict——J ohn: As A War 5... hi spare cree © dle ere ereiots o1sus)eois) aise) esellelo, sie/elsbsl «its seieeusiste cameras pp. 135-144 


1218—Summary Report for the Calendar Year 1911 
Reports from Geological Division: 


@bservatory: Inlet, Report I—RAG. McConnell. aacmiicilel oti) etersietoleratatele) seal eletel ieialsieterste ener pp. 41- 50 
Salmonuniver District, Leport 11—R..G. MeConnellie tices ss ccieine ccerseciainee icici eraser pp. 50- 56 
Portland Canal District, Report III—R. G. McConneil.............. onodieooeoee Beasecn gc pp. 56- 71 
Upper Skeena River, between Hazelton and the Groundhog Coal Field, Reconnaissance on 

Glee (Cen Oneal Oliva erase beta stots al eleseoneh-tis iohonieavesesauevenetelsiiiaenerers RUS Enon dsb ouudgo ao. pp. 72- 90 
Nanaimo Sheet, Nanaimo Coal Field, Vancouver Island, Geology of, Report I—Charles H. orins 

(Glan ae en Ie weer ee ni in ine’ Frey oinr OG a scum cinoma 5 O.4.6 a pp. - 
Comox aad Suquash Coal Fields, Vancouver Island, Notes on the Geology of the, Report II— 

GMAT es EV Cla pps cst ciecce Sueveaiaie cusicun oa ate alate eleWewe ele ato rerpp fats tetalbee cher ireTora aha eeaebeie arate tans pp. 105-107 
Fraser Cafion and Vicinity, Report I—Charles Camsell............ 0.0 eee ceceeee te seeeeeee pp. 108-111 
Lillooet Mining Division, Yale District, Geology of a Portion of, Report II—Charles Camsell.pp. 111-115 
Skagit Valley, Yale District, Geology of, Report I[J—Charles Camsell..................... pp. 115-123 
Diamonds at Tulameen and Scottie Creek, near Ashcroft, Notes on the Occurrence of, Report 

T'V¥—Charles Camsell..... 2... .020. ego oo augoidunG on Abd anone ono oot.domIdenmas dns pp. 123-124 
Fraser Cafion and Vicinity, Geology of Siwash Creek Area—A. M. Bateman................ pp. 125-129 
Beaverdell Map-area, Yale District—L. Reinecke. .......... 0. eeeeese cece cece rerenesess pp. 130-132 
Franklin Mining Camp, West Kootenay—C. W. Drysdale. ............. eee eeee eee eee eeee pp. 133-138 
Nelson Map-area, Geology of—O. LOM R-ti toy erie nina Sh on Comin e cu OCs UDO OOTen Oo ota pp. 139-157 
East Kootenay, Reconnaissance in—Stuart J. Schofield ........... 0... s sees seen cece ee ean pp. 158-164 
Shuswap Lakes and Vicinity, Reconnaissance of the—Reginald A. Daly.................+.. pp. 165-174 
Field Map-area, Yoho Park, Geology of—John A. Allan. ..........6s ss eeee ee eeeeeeesceees pp. 175-187 
Kicking Horse Valley, Cambrian of the—Charles D. Walcott...........--.-+eseeeeeeeeeees pp. 188-191 

Reports from Topographical Division: 
liver Sees Viemunuver Island—R. H. Chapman........-.+ssssees esse cece cece se eeeee p. 366 
Cowichan Sheet, Vancouver Island—K. G. Chipman........+.-+ssseeseeese sees see e sees p. 366 
Columbia-Kootenay Triangulation—S. C. McLean..........sse see eevee cent eee een eeceens p. 367 
Slocan Map-area—A. C. T. Sheppard. ....0. ec er eee ee cece eee e cece ree ee eet e renee eens p. 368 


1305 Summary Report for the Calendar Year 1912 


ical Division : 5 
Be ras, Geen Chests Group, Geological Reconnaissance on—Charles H. Clapp.pp. 12- 40 
Sooke and Duncan Map-areas, Vancouver Island, Geology of Portions of the—Charles H. 


hOl Sin oly BRYA Gone UA ONE IDO Oe OURS RRR Wonio OCA od 1G Sopinngc Seapine Perera pp. 41- 54 
Grand Trunk Pacific Railway, from Prince Rupert to Aldermere, Geological Section along 
TEs PEIN @lyei() ly, HI pH amicerdoidio Duoios orimorias boo. Duderouooonbocuaadcan yc 52 : Hy 62 
Princess Royal Island—R. G. McConnell. ..... 0-0-0 see e eee e eee eee eet eee e eee e teens : Ce 67 
Texada Sean se Mee “yn Csi rniade CUES DES pig ta he aa ee : ery 
a1d—G. 8. Malloch....... Fpbaano) ULoUe asm Ito" 3 
Feta iicinliforens Deposits in the Vicinity of—G. S. Malloch : pp. 102-107 
Fraser River Valley, from Lytton to Vancouver, A Geological Reconnaissance of pam yace faa 
Thompson River Valicy below Kamloops Lake, Geology of the—Chas. W. Drysdale. 1.1...) pp. 115-150 
= = Bruce, ROSOae amas ies erste duets fee eee ete See ereecc sess euses pp. - 
Salar pearcell Neountetn at the Canadian Pacific Railway (Main Line), Geology of the— tte 
i PD aly hoo exe oar serie conc a a crorotenehitel pate lcarstot a) sc olaneve taller Matt Mons Magoo a3) = 
Pe hina tain Bacio between Banff, Alta., and Golden, B.C., along the Canadian Pacific 
Railway—John A. Allan...... Pee riage cutie nice fini steaa cto tesaiel afele eupajel tye P\e 41a) sia c/aolh orm Dares pp. ee 
Lillooet and Chilko Lake, Exploration Between—A. M. Bateman v.stctes «cv nowieie einece cites pp. Le 
Lillooet Map-area—A. M. Bateman,...... Wola thie shee o eas ahee cleloiamieiels lon tale dl eiemigieielelen!s ie pp. sr eay 
Yale District, The Geology of Certain Portions of—Charles\Camsell erie oreaprs:icie srotesia sapiens pp. - 


East Kootenay, Reconnaissance in—Stuart J. Schofield... .... +++ ssseereeeeeeereeeeceeeees pp. 221-228 


e 
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Reports from Topographical Division : 
Part I: ; 
Lillooet Map-area—W. EH. Law8on........-- esse eee enee A A SON AMS Bedice acc iilanieee. De £1 One 
Windermere Map-area—K. G. Chipman. ......-..eeeeeeeees are iesiaistaretere Piverate eta eS NS p.418 
Texada Island Map-area—D. A. Nichols......-eeecceeec erences cescereeererees eC lelelelers . p. 422 
Part II: 
Flathead Triangulation, British Columbia and Alberta—S. C. McLean..............-- .-. p. 425 
1359 Summary Report for the Calendar Year 1913 
Reports from Geological Division : 
Rainy Hollow Mineral Area—R. G. McConnell... 2.2... ss ee eee e cece cece e rete ete e eee ees pp. 29- 33 
South-Central Graham Island—J. D. MacKenzie. ....... eee e cece este cette e eee e eens pp. 34- 54 
Hidden Creek Mine, Observatory Inlet, Recent Development at the—R. G. McConnell...... pp. 55- 57 
The Lime Belt, Quadra (South Valdes) Island—D. D. Cairnes..........ssseeeeeeeeeeeeeeee pp. 58- 75: 
Britannia Mine, Howe Sound—R. G. McConnell. ..... 2. cece cece eee e eee rene eee eee cece pp. 76- 79 
Sharp Point Hot Spring, Vancouver Island—C. H. Clapp......-.0+s+se-ee eee reese nese ns pp. 80- 83: 
Duncan Map-area, Vancouver Island, Geology of a Portion of the—C. H. Clapp and H. C. 
(Eee en ee et ib ainmino ed bh tos OOOO Aneto Conon o Gos cmeolaS a aio hieeten te anon eeektas pp. 84-105 
Sooke Special Map-area, Vancouver Island, Geology of the—H. C. Cooks ack. dicges ntsc creepers pp. 106-108. 
Kyuquot Sound, Vancouver Island, The Geology of the Alunite and Pyrophyllite Rocks of— 
Charles Eis Clapp seins inte snretrcvars 6 Seale cbs ners tole Peveye te eliepateteloisyanatey ate stctata eee ay ole lekeReted eye ate ree pp. 109-126. 
Similkameen District, Notes on Mining Developments in the, and on a Reported Occurrence of 
Oil/at Kelowna—Charles Camel). o5 cctis cle cic a0) 8:0) 10leie ©leloleis/ sie elelelw solaris /ole) ole leloisiaialale pp. 127-128. 
Rossland Mining Camp—Chas. W. Drysdale. .... 2... .see eee e rere cee n eee ene e eee e edn eens p. 129 
Reconnaissance in Hast Kootenay—Stuart J. Schofield. ......... cece eee eee e cece rece ences pp. 130-138. 
Coal Areas in Flathead Valley—D. B. Dowling. .....2..-ccsecesceeececceers se iotsiexe a eye ekakeis pp. 139-141 
Reports from Topographical Division—Part I : 
East Sooke and Flathead Coal Basin Map-areas—F. S. Falconer..........2eeceeeeeeeeevces p. 334 
Bridge River Map-area—H. E. Freeland. .........- eee e eee eee nec e eee e cence -. p. 335 
Windermere Map-area—A. G. Haultain. . 0... cee cece ee eee cee eee eee eeneres -. p. 335 
Crowsnest Sheet, British Columbia and Alberta—A. C. T. Sheppard..............- Aor p. 335 
Similkameen District, Triangulation Work. .........ecceccec reer eee se seer sees eereeeecces p. 339 
1503 Summary Report for the Calendar Year 1914 
Reports from Geological Division : ; 
Graham lsland=-Je DD) Mackenzie: occ tistetst cree clas erere)eversolerelajclelc¥elerere iets tats lel-ataletelelele sletel pp. 33- 37 
Ymir Mining Camp, West Kootenay—C. W. Drysdale. ......... esse eee e cece ese eeenees pp. 37- 38 
Ainsworth Mining Camp, and Reconnaissance in West Kootenay—Stuart J. Schofield ........ pp. 38- 41 
Flathead Special Map-area—J. D. MacKenzie........-..0+ sees eee e eect ence ececceres ...pp. 41- 42 
Reports from Topographical Division : 
Rainy Hollow Map-area—W. BH. Lawson... ... ese eee eee cece cece ete te ee ter er ececes p. 146 
Revelstoke Sheet and Ainsworth Map-area—F. S. Falconer. ........0seeeeecceecsscceccees p. 146 
Flathead and Crowsnest Sheets, British Columbia and Alberta—A. C. T. Sheppard.......... p. 147 
1616 Summary Report for the Calendar Year 1915 
Reports from Geological Division : 
Atlin, Hydromagnesite Deposits of —G. A. Young.........ccesescece sees reece ecrceccceces pp. 50- 61 
Telkwa Valley and Vicinity—J. D. MacKenzie. ...........--sseee ee eeees EWS iyetanttaretaaleteereece pp. 62- 69° 
Northern Interior of British Columbia, Exploration in the—C. Camsell...............+++4-- pp. 70- 75 
Bridge River Map-area—Highland Valley Copper Camp—Human Skeleton from Silt Bed near 
Savons— Cl Wi Diryedalle metic stem istote ml crevecey tovotetevaletebile ates learner al olens: stele ieteleterere!srateteralers pp. 75- 92 
Slocan Area and Grenville Mountain, Iron Industry—O. E. LeRoy.......... aialele wisiate Bela ie ee pp. 92- 93- 
Kootenay District—Stuart J. Schofield ....... 2. cee cece cece cere cee eceeee a leis aialeve Wrateelsre.erce pp. 93- 94 
Kootenay Lake, District Hast of —M. F. Bancroft. ... 1.20... c eee eens eee eee nse ne eee ences pp. 94- 97 
Rocky Mountains, Alta. and B.C., Notes on the Stratigraphy of the—L. D. Barling eee pp. 97-100" 
Reports from Topographical Division : 
Revelstoke Sheet—F. S. Falconer. ....2..c20ccece ccs acer sesecrerercrsescseesecscccesices p. 242 
Pekisko Map-area, B.C. and Alberta—D. A. Nichols. ........ 0. ss eee eee sees were ere eeeee p. 242 
Zymoetz River Reconnaissance—W. H. Boyd. ......eeseee reece cece cere tere eeeccececece p. 244 
1684 Summary Report for the Calendar Year 1916 
Reports from Geological Division : , 
Anyox Map-area—C. W. Drysdale... ...... ccc ccc ece cece eee c cece cence ce setcccreseees .-pp. 44- 43- 
Bridge River Map-area—C. W. Drysdale... 2... ccc css c eee t wees e erect et eeernsccee pp. 45- 55 
Index Molybdenite Mine, Lillooet Mining Division—C. W. Drysdale...........-..++.+++++: pp. 54-°56- 
Slocan Area, Ainsworth and Slocan Mining Divisions—C. W. Drysdale................. ....pp. 56-57 
Kootenay Terranes, General Notes on Stratigraphy and Correlation of—C. W. Drysdale......pp. 58-5 63° 
Upper Elk Valley Coal Basin, Reconnaissance of—Bruce Rose........-+++++sseseeeeeeeeee pp. 63-266: 
Reports from Topographical Division : ; 
Anyox Map-area—F’. S. Falconer. ...... 2. cece ccc e cece ste ee cece n ese eeseresececeses yea (Deoao 
Kananaskis-Elbow Map-area, B.C. and Alberta—D. A. Nichols .......... Tele Nala ee oeieiee . p. 335 
Summary Report for the Calendar Year 1917. (Consisting of Parts ‘A’ to ‘F and last.’) , 


Nore—The annual Summary Report of the Geological Survey is now issued in parts, each desig-- 
nated by a letter of the alphabet, which, in the case of the last part, is followed by the words ‘‘ AND’ 


Last.” Part A contains the report of the Directing Geologist, reviewing the work of the Geological: , — 


Survey for the year and containing lists of reports and maps published during the year, and is accom- 
panied by a table of contents for all parts of the annual Summary Report. 


1719 Reports from Geological Division : 


(PartB) Hazelton District, Economie Geology of the—Js JO’ Nels cats stecarstare stisverot = soe eiete we areanye pp. 9B-12B- 
Squamish and Lillooet, Reconnaissance along the Pacific Great Hastern Railway between— 
TOR OIE Schnee dequs ha dd se bed oso dona gac og dansean ion .oode AOnomudnUb osoonecS¢ pp. 12B-23B- 
Indian River Copper Deposits, Vancouver Mining Division—C. Camel] ccm cs,.acisls otto Hee pp. 23B-25B- 
Diatomaceous Earth, Clay, and Magnesite along the Route of the Pacific Great Eastern Rail- 
way, Note on the Occurrence of—C. Camsell ... 0... essere eee cence eee e reece ercrees pp. 25B-28B 
Slocan District, Investigations in the—M. F. Bancroft........ ose sels ool + 0.6 6's elssisiaie Sle e's sle pp. 28B-41B- 


1721 
(Part C) Crowsnest and Flathead Coal Areas—B. Rose .....ccereccccccsccccscscssccccccssoceceseDp> 28C-35C" 


* 
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Norz—Since 1910, certain reports issued by the Geological Survey have been called ‘memoirs’ and have 
been numbered Memoir 1, Memoir 2, etc. Owing to delays incidental to the publishing of reports and their 
accompanying maps, not all of the reports have been called memoirs, and the memoirs have not been issued 
in order of their assigned numbers. Information respecting British Columbia will be foundin the following : 

1093 Memoir 2—Geology and Ore Deposits of Hedley Mining District, B.C., 1910, by Charles Camsell; 218 pp. 
20 pls.; 8 figs., 4 maps Nos. 1095, 1096, 1105, 1106. 
1139 M Beer 11—Triangulation and Spirit Levelling of Vancouver Island, B.C., 1909, by R. H. Chapman ; 31 pp, 
iagram. 
1121 meonieer ena Vancouver Island, 1912, by Charles H. Clapp ; 208 pp., 18 pls., 3 figs., 1 map Ne. 
1166 Memoir 19—Geology of Motherlode and Sunset Mines, Boundary District, B.C., 1914, by O. E. LeRoy; 
56 pp., 5 pls., 3 figs., 2 maps Nos. 1167 (29A), 1168 (830A). 
1175 Memoir 2i1i—The Geology and Ore Deposits of Phoenix, Boundary District, B.C., 1912, by O. E. LeRoy; 
110 pp., 7 pls., 18 figs., two maps Nos. 1135 (15A), 1186 (16A). 
1188 Memoir 23—Geology of the Coast and Islands between the Strait of Georgia and Queen Charlotte Sound, 
; B.C., 1914, by J. Austin Bancroft; 152 pp., 17 pls., 5 figs., 1 diag., 1 map No. 1241 (654A). 
; 1204 Memoir 24—Preliminary Report on the Clay and Shale Deposits of the Western Provinces, 1912, by Heinrich 
Ries and Joseph Keele ; 231 pp., 61 pls., 10 figs., 1 map No. 1201 (51A). 
1279 Memoir 25—Report on the Clay and Shale Deposits of the Western Provinces, Part II., 1914, by Heinrich 
Ries and Joseph Keele ; 105 pp., 40 pls., 6 figs. ~ 
1206 Memoir 26—Geology and Mineral Deposits of the Tulameen District, B.C., 1918, by C. Camsell, 188 pp., 
23 pls., 2 figs., 4 maps Nos. 1195 (45A), 1196 (46A), 1197 (47A), 1198 (48A). 
1235 Memoir 32—Portions of Portland Canal and Skeena Mining Divisions, Skeena District, B.C., 1914, by R. G. 
McConnell; 101 pp., 7 pls., 3 figs., 2 diags., with two maps Nos. 1164 (28A), 1200 (50A). 
1293 Memoir 36—Geology of the Victoria and Saanich Map-areas, Vancouver Island, B.C., 1914, by C. H. Clapp; 
143 pp., 18 pls., 6 figs., and 4 maps Nos. 1251 (70A), 1252 (71A), 1258 (72A), 1254 (73A.) 
1255 Memoir 37—Portions of the Atlin District, B.C., 1913, by D. D. Cairnes; 129 pp., 32 pls., 5 figs., 4 diags. 
1 map No. 1283 (94A) (Preliminary). 
1203 Memoir 38—Geology of the North American Cordillera at the Forty-ninth Parallel, Parts I and II, 1913, by © 
Reginald Aldworth Daly, 857 pp., 73 pls., 42 figs.; and in Part III, 17 geological maps, with structure 
.. sections and two sheets of photographic panoramas. 
1324 Memoir 47—Clay and Shale Deposits of the Western Provinces, Part III, 1914, by Heinrich Ries, 73 pp., 11 
~ pls., 8 figs. 
1344 Memoir 61—Geology of the Nanaimo Map-area, 1914, by C. H. Clapp ; 135 pp., 13 pls., 10 figs., and 4 maps 
Nos. 1179 (833A), 1568 (158A), 1569 (159A), 1570 (160A). 
1363 Memoir 63—Coal Fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia (revised edition) 
1914, by D. B. Dowling ; 142 pp., 9 pls., 1 map No. 1221 (554A). 
1870 Memoir 65—Geology of Field Map-area, British Columbia and Alberta, 1914, by John A. Allan; 312 pp 
21 pils., 5 figs., 1 map No. 1445 (142A). 
1383 Memoir 66—Geology of Franklin Mining Camp, B.C., 1915, by Charles W. Drysdale ; 246 pp., 23 pis., 16 
A ; figs., 2 maps Nos. 1286 (97A), 1881 (133A). 
1386 Memoir §8—Texada Island, 1915, by R. G. McConnell, 112 pp., 8 pls., 1 fig., maps and plans Nos. 1313 (109A) 
1314 (110A), 1319 (111A), 1320 (112A) and 1321. 
1388 Memoir 59—Coal Fields and Coal Resources of Canada, 1915, by D. B. Dowling, 174 pp., 9 figs., 7 maps Nos, 
1 125A to 131A, publications Nos. 1372 to 1378 inclusive. 
1453 Memoir 65—Clay and Shale Deposits of the Western Provinces, Part IV, 1915, by H. Ries; 83 pp., 8 pls., 
18 figs. 
1455 Memoir 66—Clay and Shale Deposits of the Western Provinces, Part V, 1915, by J. Keele ; 74 pp., 8 pls. 
ir 68— logical Reconnaissance between Golden and Kamloops, B.C., along the line of the Canadian 
<7 5 FEN eT ST by R. A. Daly ; 260 pp., 46 pls., 4 figs., 7 maps Nos. 1446 (143A), 1447, 1448, 
; 1449, 1450, 1457, 1458. : : 
1465 Memoir 69—Coal Fields of British Columbia, 1915, by D. B. Dowling ; 349 pp., 23 diags., 1 map No. 1412 
(189A). 
1505 Memoir 76—Geology of the Cranbrook Map-area, B.C., 1915, by Stuart J. Schofield; 245 pp., 33 pls., 15 
figs., 1 map No. 1528 (147A). we eth Oe Bat ae 
M ir 77—Geology and Ore Deposits of Rossland, B.C., 1915, by C. W. Drysdale ; pp., 25 pls., 25.5 
' ‘ P20 Pe qiaps Nos. 1001, 1002, 1003, 1004, 1496 (146A), 1518. f 
1537 Memoir 79—Ore deposits of the Beaverdell Map-area, B.C., 1915, by L. Reinecke ; 178 pp., 13 pls., 9 figs., 
Be ee Coal Basin, B.C., 1916, by J. D. MacKenzi 53 1 pl, 1 fig., 2 
1039 Memoir 87—Geology of the Flathead Coal Basin, B.C., , by J. D. MacKenzie ; pp:, 1 pl, * 
maps Nos. 1583 (166A), 1629 (182A). ; 
1622 Memoir 88—Geology of Graham Island, B.C., 1916, by J. D. MacKenzie ; 221 pp., 16 pls., 23 figs., 2 maps 
Nos. 1597 (176A), 1598 (177A). 
1651 Memoir 94—Ymir Mining Camp, B.C., 1917, by C. W. Drysdale ; 185 pp., 15 pls., 16 figs., 1 map No, 159¢ 
(175A). 
ir 96— sand Duncan Map-areas, Vancouver Island, by C. H. Clapp, 445 pp., 12 pls., 2 figs., 6 maps 
4A Eee at cata), 1192 (42A), 1193 (43A), 1194 (44A), 1567 (157A), 1654 (167A). 


; CANADIAN PACIFIC RAILWAY EXPLORATORY SURVEY REPORTS: 
Progress Report on the Canadian Bee orece Exploration Survey, by Sandford Fleming. 8vo, 80 pp., map 
ae Ne cant et ae caster report on the exploratory surveys commenced in June, 1871. Respecting 
British Columbia, consult, ‘‘Report on Survey between New Westminster and Great Shuswap Lake, pp. . 
20-26 ; ‘‘Report on Exploration from Great Shuswap Lake to Howse Pass,” pp. 27-38; and ‘‘ Report on 
Exploration from Kootenay and Cariboo to Yellowhead Pass,” pp. 39-49. 
Report of Progress on the Explorations and Surveys up to Jan., 1874, by Sandford Fleming. 8vo, 286 pp., maps 
and profiles. Ottawa, 1874. , : . . aa 3 
—Thi a number of appendices treating of matters relating to British Columbia, 
Be ete upae Tc aaeen ihionge the Coast, Cascade and Rocky mountains ; on the North Bentinck 
Arm route ; extracts from Sir Alexander Mackenzie’s J ournal and Vancouver’s Account of Voyages; also 
ny upon the winter climate of the Rocky mountains. Consult pp. 3-5, 14-24,105-155, 174-198, 215-256, 263-272. 
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Description of the Country between Lake Superior and the Pacific Ocean, on the Line of the Canadian Pacific Railway. 
8vo, x1+143 pp. Ottawa, November, 1876. 

Note—This compilation was designed to furnish a concise description of the physical features of the 
country lying in Canada between the head of lake Superior and the Pacific ocean, through which country it 
was proposed to construct the Canadian Pacific railway. The information supplied is supported by 
extensive quotations from authorities (see pp. xxxi-xxxvi) and is intended to supplement the more technical - 
reports of the Engineer. For the ‘British Columbia Section’ see pp. 65-88: and for reports by Marcus 
Smith see pp. 89-125; and for miscellaneous information, pp. 126-143. 

Report on Surveys and Preliminary Operations on the Canadian Pacific Railway up to January,—1877—by Sandford 
Fleming. 8vo, xvit+431 pp., maps and profiles. Ottawa, 1877. 

Note—This report gives a concise résumé of the progress and results achieved during the six years of 
the survey. The Chief Engineer, commencing with the explorations and surveys in 1871, gives, under the 
general classification of ‘Explorations,’ ‘Exploratory Surveys,’ ‘Revised Surveys,’ ‘Trial Location s,’ ‘Location 
Surveys’ and ‘Revised Locations,’ a brief outline of the principal examinations made up to theclose of 1876. 
For these six years, for British Columbia consult pp. 1-88a under the heading In the Mountain Region. 
The appendices pp. 89-111 contain much matter of interestrelating to British Columbia, such as elevations 
and list of stationsestablished; exploration reports relating to the North Thompson Tiver; the Similkameen 
and Tulameen valleys; inlets along the coast; winter conditions of inlets; economic minerals ; noteson 
agriculture, stock raising, etc.; harbours, climate, etc. Consult Appendices A, C to K, Q to W, and Z. 


Reports and Documents in Reference to the Location ofthe Line and a Western Terminal Harbour—1878—by Sandford 
Fleming. Maps. 8vo, 104 pp. Ottawa, 1878. 

Note—This progress report deals with Canadian Pacific Railwav exploratory and trial location surveys, 
especially in northern British Columbia For surveys from Yellowhead pass to Burrard inlet see pp. 30-77 ; 
from Port Simpson via the Skeena river to Fort George see pp. 38-40 ; respecting surveys of various proposed 
routes see pp. 41-54 ; for report on location va the Thompson and Fraser rivers to Burrard inlet and to 
Bute inlet see pp. 55-61 ; also re terminal harbour and other matters see pp. 62 et seq. 


Report in Referenceto the Canadian Pacific Ratlway—1 879—by Sandford Fleming. 8vo, 142 pp.,map. Ottawa, 1879. 
Note—This report contains relatively little information relating to British Columbia. 


Report and Documents in Reference to the Canadian Pacific Railway—1889—by Sandford Fleming. Maps and 
plates. 8vo, xiii+373 pp. Ottawa, 1880. 
Note—This report of progress contains much valuable exploratory and other information. There are 
24 items—comprising pages 31 to 359—in the Appendix of which Nos. 1 to 12 contain reports by engineers 
and others respecting more particularly the northern part of British Columbia and the Peace River District. 
For general report consult pp. 1-12 ; consult, especially, for general instructions respecting surveys, pp. 31-37 ; 
for exploration from Port Simpson via the Skeenariver, lakes Babine and Stuart and the Peace River and 
Pine River passes to Lesser Slave lake, pp. 38-56 ; for explorations between Port Simpson, B.C., and Batile- 
ford, N.W.T., via Peace River valley, pp. 57-70 ; for trial location survey from Wark inlet up the Skeena 
river, pp. 71-74 ; for exploration through the northern portion of British Columbia in 1879, pp. 75-85 ; for 
memorandum regarding journey from Victoria, V.I., across northern British Columbia via the Peace River 
pass, pp. 86-106 ;_ for report on the climate, agricultural value, geological features and economic minerals of 
the northern portion of British Columbia and of the Peace River country, pp. 107-131 ; for the agricultural 
capabilities of Vancouver island, pp. 132-138 ; for memorandum on Queen Charlotte islands, pp. 139-143; 
and for various notes respecting routes, harbours, meteorology, etc., consult pp. 144-168. 5 


BRITISH COLUMBIA PROVINCIAL GOVERNMENT REPORTS : 


MINISTER OF LANDS, ANNUAL REPORTS OF THE 
Note—These include the Reports of the Forest, Water Rights and Survey Branches, which reports are also 
issued separately. The Report of the Water Rights Branch deals specifically with water matters. Casual 
references to water-power possibilities, however, are frequently found embodied in the reports of surveyors 
to the Survey Branch. Topographic descriptions are found in both the Forest and Survey Branch Reports. | 
In this respect the Annual Reports of the Minister for 1912, 1913 and 1914 are specially noteworthy. Since 
the outbreak of the War the size of the volumes has been substantially reduced. 


MINISTER OF MINES, ANNUAL REPORTS OF THE : 

Note—The reports from various mining districts, and the descriptions of mining activities, frequently 
contain references to water-power possibilities and, occasionally, give brief descriptions of certain develop- 
ments. See, for example, the Report for 1910, pp. 43, 47, 52, 59, 75, 80, 81, 97, 108, 125, 141, 142, 147, etc. 

COMMISSIONER OF FISHERIES, ANNUAL REPORTS OF THE 
Note—References to the conditions of stream beds, to obstructions, to rapids or falls, etc., are fre- 
quently made in these reports. See, for example, the references in the Reports for 1913 and 1914 to the con- 
dition of the Fraser river due to the obstruction caused by the rock-slide which occurred during the con- 
struction of the Canadian Northern railway. 


ROYAL GEOGRAPHICAL SOCIETY, LONDON, ENGLAND: 
ha Note—The transactions of, and contributions to, this Society have been published in various forms as 
ollows : 

Journal of the Royal Geographical Society, London, 1831-80—50 vols. 

Proceedings of the Royal Geographical Society, Vol. I, 1855, to Vol. XXII, 1878 ; then ‘‘ New Series,’’ Vol. I, 1879, 
to Vol. XIV, 1892. (From 1855 to 1880 both ‘Journal’ ani ‘Proceedings’ were issued, the former con- 
taining the longer papers.) 

Geographical Journal from Vol. I, 1893. Half-yearly. In progress. 


JOURNAL OF THE ROYAL GEOGRAPHICAL SOCIETY : 


Douglas, Governor James. Report of a Canoe Expedition along the East Coast of Vancouver Island, 1852. Vol. 
XXIV, 1854, pp. 245-249, map. 

Grant, Capt. W. Colquhoun. Description of Vancowver Island, by tts first Colonist. Vol. X XVII, 1857. pp. 
268-320, map. 


Palliser, Capt. John. Progress of the British North American Exploring Expedition under the Command of Capt. 
John Palliser. Vol. XXX, 1860. pp. 267-314, map. [See also ‘Proceedings’ Royal Geographical Society, 
Vol. II, pp. 38 and 146, also Vol. III, p. 122.] 


Grant, Capt. W. C. Remarks on Vancouver Island, principally concerning Townsites and Native Population. 
Vol. XX XI, 1861. pp. 208-213, map. [See also ‘Proceedings,’ Vol. I, pp. 487-490.] a 
Mayne, Lieut. Richard C. Report on a Journey in British Columbia in the Districts Bordering on the Thompson, s- 
Fraser and Harrison Rivers. Vol. XX XI, 1861. pp. 213-223. = 


Palmer, Lieut. H. Spencer. Report on the Harrison and Lillooet Route, from the Junction of the Fraser and Harrison 
Rivers to the Junction of the Fraser and Kayosch Rivers, with Note on the Country Beyond, as far as Fountain. 
Vol. XXXI, 1861. pp. 224-236. : 
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Begbie, Matthew B. Journey into the Interior of British Columbia. Vol. XXXI, 1861. pp. 237-248. 


Mownie, Aue Explorations in Jervis Inlet and Desolation Sound, British Columbia. Vol. XXXI, 1861. pp. 


Mayne, Lieut. Richard C., of H.M.S. Plumper. Sketch of the Country between Jervis Inlet and Port Pemberton, 
on the Lillooet River, a Branch of the Fraser River, British Columbia. Vol. XXXI, 1861. pp. 297-302, map. 
Note—Respecting 1861, see also ‘Proceedings,’ Vol. IV, 1859, p. 33. 


Mayne, Comnmr. Richard C., R.N. Route in Exploring a Road from Albernie Canal to Nanaimo, in Vancouver 


Island, in May, 1861, with a Track Chart. Vol. XXXII, 1862. . 529-535. [S Iso ‘P dings,’ 
Vol. VI, 1862, p. 107.] ° it pees saa 


Forbes, C. Notes on the Physical Geography of Vancouver Island. Vol. XXXIV, 1864. pp. 154-171, map. 
[See also ‘Proceedings,’ Vol. VIII, p. 83.] 


Palmer, Lieut. H.'s. Remarks upon the Geography and Natural Capabilities of British Columbia, and the Condition 
of Se ge Gold Fields, Vol. XXXIV, 1864. pp. 171-195, map. [See also ‘Proceedings,’ Vol. VIII, 
p. 87. 


Waddington, A. On the Geography and Mountain Passes of British Columbia in Connection with an Overland 
Route. Vol. XXXVIII, 1868. pp. 118-128, map. [See also ‘Proceedings,’ Vol. XII, p. 121.] 
Brown, Robert. On the Formation of Fjords, Canons, Benches, Prairies, and Intermittent Rivers. Vol. XXXIX, 
1869. pp. 121-131, map [of B.C. Coast]. [See also ‘Proceedings,’ Vol. XIII, p. 144.] ; 
PROCEEDINGS OF THE ROYAL GEOGRAPHICAL SOCIETY: 


Palliser, Capt. John, and Dr. Hector. On Practicable Passes through the Rocky Mountains wtthin the British 
Possessions. Vol. III, 1858. p. 122. 


Palliser, Capt. John. On the Rocky Mountains. Vol. IV, 1859. pp. 73-76. 


Torrens, Capt. R. W. Journey to Fort Simpson, Queen Charlotte Islands. Vol. IV, 1860. pp. 226-228. [Ab- 
stract of Journal is given.] 


Kelly, William. British Columbia. Vol. VI, 1862. pp. 107-111. 

Milton, Viscount, and Dr. Cheadle. An Expedition across the Rocky Mountains into British Columbia, by the 
Yellow Head or Leather Pass. Vol. IX, 1864. pp. 17-21. 

Brown, Dr. Robert. Explorations in the Interior of Vancouver Island. Vol. IX, 1865. p. 305. [Notes.] 

Brown, Dr. Robert. On the Physical Geography of Queen Charlotte Islands. Vol. XIII, 1869. pp. 381-392. 

Begbie, Matthew B. On the ‘Benches,’ or Valley Terraces, of British Columbia. Vol. XV, 1870. pp. 133-45. 


Green, Rev. W. Spotswood. Explorations in the Glacier Regions of the Selkirk Range, British Columbia. Vol. XI 
(New Series), 1889. pp. 153-170, map. 


Seton-Karr, H. W. Explorations in Alaska and Northwest British Columbia. Vol. XIII (New Series), 1891. 
pp. 65-86, map. 
Topham, Harold W. The Selkirk Range, North-west America. Vol. XIII (New Series), 1891. pp. 554-556, map. 


GEOGRAPHICAL JOURNAL 
Russell, Prof. Israel C. The Glaciers of North America. Vol. XII, No. 6, Dec., 1898. pp. 553-564. 
Collie, Prof. Norman. Explorations in the Canadian Rockies: A Search for Mount Hooker and Mount Brown. 


Vol. XTII, No. 4, April, 1899. pp. 337-358, maps and illus. Consult also Vol. XVII, March, 1901, pp.’ 
252-272 ; and Further Explorations . . ., Vol. XXI, May, 1903, pp. 485-502. 


Cornish, Vaughan. On Snow-Waves and Snow-Drifts in Canada, with Notes on the ‘Snow-Mushrooms’ of the 
Selkirk Mountains. Vol. XX, No. 2, August, 1902. pp. 127-175, illus. 

Klotz, Otto J. Notes on Glaciers of South-Eastern Alaska and Adjoining Territory. Vol. XIV, No. 5, Nov., 1899. 
pp. 523-534, map. 

Coleman, Prof. A. P. Mount Robson, the Highest Point in the Canadian Rockies. Vol. XXXVI, No. 1, July, - 
1910. pp. 57-63. 

Palmer, Howard. Ezplorations about Mount Sir Sandford, British Columbia. Vol. XXXVII, No. 2, Feb., 1911. 
pp. 170, map. 

Longstaff, Dr. T. G. Across the Purcell Range of British Columbia. Vol. XXXVII, No. 6, June, 1911. pp. 
589-600, map. 

Wheeler, Arthur.O. Expedition to Spillimacheen Mountain, September, 1910, Vol. XXXVII, No. 6, June, 1911. 
pp. 601-607, photo-topographical surveys. 

Collie, J. Norman. Ezploration in the Rocky Mountains north of the Yellowhead Pass. Vol. XXXIX, No. 3, 
Mar., 1912. pp. 223-235, map. 

Palmer, Howard. Observations on the Sir Sandford Glacier, 1911. Vol. XXXIX, No. 5, May,1912. pp. 446-453. 


ROYAL COLONIAL INSTITUTE. Consult Proceedings. 
Sillitoe, Right Rev., Bishop of New Westminster. British Columbia. Vol. XVIII, 1887. pp. 189-215. 
Beanlands, Rev. Canon. British Columbia: a Problem of Colonial Development. Vol. XXIII,1892. pp. 142-171. 
Dawson, Dr. G. M. Mineral Wealth of British Columbia. Vol. XXIV, 1893. pp. 238-264. 
Rathbone, Edgar P. The Gold Fields of Ontario and British Columbia. Vol. XXIX, 1898. pp. 68-93. 
Turner, Hon. J. H. British Columbia of To-day. Vol. XXXIII, 1902. pp. 110-131. 
i Transactions of the. First Series, Vols. I-XII, years 
eae ‘eens Peete War eth | Geonad Bolten, Vols. I-XII, years 1895 to 1906 ; Third Series, Vola: 


ee ee sc Riseraphy of the Members of the Royal Society of Canada,’’ in Vol. XII, 1894. 


Fleming, Sandford. Expeditions to the Pacific. Vol. VII, 1889, section 2. pp. 89-141. } 
Coleman, A. P. Geography and Geology of the Big Bend of the Columbia, Vol. VII, 1889, section 4. pp. 97-108. 
Dawson, George M. Physiographical Geology of the Rocky Mountain Region of Canada. Vol. VIII, 1890, section 
p. 3-74. ; ; . 
Batic) Gest ce M. Secular Climatic Changes in British Columbia. Vol. II (Second series), 1896. Section 
4. pp. 159-166. 
White, James. Place Names in the Rocky Mountains Between the 49th Parallel and the Athabaska Hiver, Vol. X, 
(Third Series), 1916, section 2, p. 501.-535. 
GEOLOGICAL SOCIETY OF AMERICA 
“ . i ion i Pde letin” of the 
,G M. ‘The Geological Record of the Rocky Mountain Region in Canada Bul i 
ele et bel ar of America. Vol. XII, pp. 57-92. Rochester, N.Y., 1901. 


Se eg eae Columbia, Manitoba and the North-West Territory. 8vo, 432 pp., map. London, 1884. 


fax sf | 28 pp. Victoria, V.I. 


QZ 


RLS COX, ROSS. See under ‘Historical Works,’ in section V. 


“ my f FLEMING, SANDFORD. England and Canada: a Summer Tour between Old and New Westminster, with Historical — ' 


wit Avi Birds, and Fish of that Country. Sm. 4to, 334 pp., illus. London, 1866. 


Z\ ALPINE CLUB OF CANADA. Consult Canadian Alpine Journal, Vol. I, 1907. In progress. 


G et f Columbia. Roy. 8vo, 403 pp., maps and plates. London, 1900. 


a Sn BARRETT-LENNARD, CAPT. C. E. Travels in British Columbia, with the Narrative of a Yacht Voyage round 
iV Af ; Vancouver Island. 8vo,307 pp. London, 1862. yy 9 VWlle B2a7t 
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5 y" 6 : ——_—_———— At Home in the Wilderness : What to do there and Ma to do it. Post 8vo, 323 pp., illus. London, 
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IV—TRAVEL AND EXPLORATION—MOUNTAINEERING AND OTHER SPORT 


(Consult also under ‘Topography,’ section III, and ‘History,’ section Vv a 


“« = BATLLIE-GROHMAN, W. A. Fifteen Years’ Sport and Life in the Hunting Grounds ‘of Western America and British ij 


(‘3 : ; mM BARNEBY, W.HENRY. Life and Labour in the Far, Far West: being Notes of a Tour in the Western States, British 


p eae a Note-—For British Columbia see Chapters V, VI and VII. 


New Far West and the Old Far East: being Notes of a Tour in North America, Japan, China, Ceylon, 
etc. 8vo, 316 pp., maps and illustrations. London, Je 
Note—For British Columbia see Chapters III, IV, V , VI and X. 


BISONS ROBERT. Vancouver Island. Exploration. 1864. Printed by authority of the Government. 8vo, 


sy YW _ BUREAU OF PROVINCIAL INFORMATION. See reference to publications in Section II above. 


wf BURPEE, LAWRENCE J. Amongthe Canadian Alps. 8vo,239pp., maps andillus. New York and Toronto. 1914, a 
ay eae ©, Note—Includes good illustrations of Emperor Falls, Grand Fork river ; ; and Twin Falls, Yoho valley. 


BUTLER, CAPT. W. F. The Wild North Land: being the Story of a Winter Journey, with Dogs, pers Northern — 
North America. 8vo, 358 pp., with a route map and plates. London, 1874. NW9?7/ EB95 ei? 
i Note—For British Columbia see Chapters XX to XXVII. cd 


oo A CANADIAN ARCHIVES PUBLICATION No. 4. Journal of the Yukon 1847-48, by Alexander Hunter Murray ; 
tes edited with notes by L. J. Burpee. 8vo, 125 pp:, map andillus. Ottawa, 1910. 


CANADIAN PACIFIC RAILWAY EXPLORATION SURVEY REPORTS. See under ‘Topography,’ section LLRs 


CHITTENDEN, NEWTON H. Official Report of the Exploration of the Queen Charlotte Islands for the Government of 
British Columbia. 8vo, 80 pp., illus. Victoria, 1884. 


»2-=COLEMAN, A. P. The Canadian Rockies, New and Old Trails. 8vo, 379 pp., map andillus. London, 1911. 


» 44 


1 


Ape dpe kprceaa te STUART. The ee : BES from Ocean to Ocean. 8vo, 431 pp., maps and plates. London, 
S NV W  d 4 f GQ 


EMERSON, JOHN, of Walsingham. “British Columbia and Vancouver Island. Voyages, Travels and Adventures. 
Sm. 8vo, 154 pp. Durham (England), 1865. 


Notes. 8vo, 449 pp., map. Montreal, 1884. 
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STUTFIELD, HUGH E. M., and COLLIE, J. NORMAN. Climbs and Exploration in the Canadian Rockies, 8vo, 
343 pp., maps and illus. London, 1903. VW F777 /: /o4 : ‘ Nw 


M 2 AS W. Report of an Examination of the Upper Columbia River and the Territory in tis > 
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V—HISTORIES AND WORKS OF HISTORICAL INTEREST 


Including North-West Coast Voyages, Hudson’s Bay Company Affairs, 
International Waters, Boundaries, Treaties.* 


(a) GENERAL 


BANCROFT, HUBERT HOWE. History of British Columbia, 1792-1887. 8vo,792pp.,map. San Francisco, 1890. 
Note—Contains Bibliography and Lists of Authorities. 


History of the North-West Coast of America. 8vo,2 vols.: Vol. I, 1543-1800, 735 pp.; Vol. II, 1800- 
1846, 768 pp. San Francisco, 1884. 

History of Oregon. S8vo, 2 vols.: Vol. I, 1834-1848, 789 pp.; Vol. II, 1848-1888, 808 pp. % San 
Francisco, 1886 and 1888. 

History of Washington, Idaho, and Montana, 1845-1889. 8vo, 836 pp. San Francisco, 1890. 


BEGG, ALEXANDER. History of British Columbia from its Earliest Discovery to the Present Time. 8vo, 568 pp., 


“) 2 f 
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map and illus. Toronto, 1894. |¥lw% 7} ge 


BEGG, ALEXANDER [not the same as author of B.C. History]. History of the North-West. 8vo, in 3 vols.: Vol. 
’ I, 515-++xlvii pp.; Vol. Il, 420-+xevi pp.; Vol. III, 492+xxvii pp. Toronto, 1894-1895. 


BRYCE, REV. GEORGE. Mackenzie, Selkirk, Simpson; in The Makers of Canada. 8vo, 305 pp. Toronto, 1905. 


CANADA AND ITS PROVINCES, a History of the Canadian People and Their Institutions by One Hundred Associates. 
General Editors: Adam Shortt and Arthur G. Doughty. Vol. 21, Pacific Province, 346 pp.; Vol. 22, 
Pacific Province, 660 pp. 
Note—Consult also in Vol. 8, ‘Boundary Disputes and Treaties,’ by James White, pp. 751-958. 


COATS, R. H., and GOSNELL, R. E. Sir James Douglas; in The Makers of Canada. 8vo, 369 pp. Toronto, 1908. 


COUES, ELLIOTT. ‘New Light on the Early History of the Greater North-west.’ The Manuscript Journals of 
Alexander Henry, Fur Trader of the Northwest Company, and of David Thompson, Official Geographer and Ea- 
plorer of the same Company, 1799-1814. Exploration and Adventure among the Indians on the Red, Saskatchewan, 
Missouri and Columbia Rivers. 8vo, 3 vols.: Vol. I, xxviii+446 pp., portrait; Vol. II, 447-916 pp.; Vol. 
III, Index, 917-1,027 pp., maps. New York, 1897. 3 


COX, ROSS. The Columbia River; or Scenes and Adventures during a Restdence of Six Years on the Western Side of 
the Rocky Mountains among Various Tribes of Indians Hitherto Unknown ; Together with a Journey across 
the American Continent. In two vols.: Vol. I, 333 pp.; Vol. II, 350 pp. 8vo. London, 1832. 


HAZLITT, WILLIAM CAREW. British Columbia and Vancouver Island: comprising a Historical Sketch of the 
British Settlements in the North-West Coast of America; and a Survey of the Physical Character, Capabilities, 
cipeete, Topography, Natural History, Geology and Ethnology of that Region. Sm. 8vo,247pp.,map. London, 


ILLUSTRATED BRITISH COLUMBIA. Pamphlet reprinted from The West Shore and comprising pages 267- 
306. 4to. Contains numerous early views. Victoria, 1884. : d 


KERR, J. B. Biographical Dictionary of Well Known British Columbians, with a Historical Sketch. 8vo, 326 pp. 
Vancouver, 1890. Ww92O {Ce Ub ra 


McCAIN, CHARLES W. History of the S.S. ‘Beaver.’ 12mo, 99 pp., illus. Vancouver, 1894. 
McCONNELL, W. J. Early History of Idaho. 8vo, 420 pp., Caldwell, Idaho, 1913. 


MACDONALD, DUNCAN GEORGE FORBES. British Columbia and Vancouver Island: comprising a Descrip- 
tion of these Dependencies, their Physical Character, Climate, Capabilities, Population, Trade, Natural History, ' 
Geology, Ethnology, Gold Fields and Future Prospects, also an Account of the Manners and Customs of the Native 
Indians. 8vo, 524 pp., map. London, 1862. / ‘ 


McDONALD, ARCHIBALD. Peace River, a Canoe Voyage from Hudson’s Bay to the Pacific by the late Sir George 
Simpson in 1828; Journal of the late Chief Factor, Archibald McDonald. Edited, with notes, by Malcolm 
McLeod. 8vo, 119 pp., map. Ottawa, 1872. ‘ 


America to the Frozen and Pacific Oceans ; In the Years 1789 and 1798. With a Preliminary Account of the 
Rise, Progress and Present State of the Fur Trade of that Country. 4to, 412 pp., maps andillus. London, 1801. 
Note—For British Columbia see ‘Journal of a Second Voyage,’ Chapters III to XIII. 


MACFIE, MATTHEW. Vancouver Island and British Columbia: their History, Resources and Prospects. 8vo, : 
574 pp., maps and plates. London, 1865. : ™ 


MASSON, L. R. Les Bourgeois de la Compagnie du Nord-Ouest récits de voyages, lettres et rapports inédits relatifs au 
Nord-Ouest Canadien. Publiés avec une Esquisse Historique et des Annotations. 2 vols., sm. 4to: Vol.I, 
154+413 pp. and map; Vol. II, 499 pp. Quebec, 1889, 1890. 

‘g A Meas I contains ‘Mr. Simon Fraser, Journal of a Voyage from the Rocky Mountains to the Pacific 
oast, : 


MAYNE, COMMANDER R.C., R.N., F.R.G.S. Four Years in British Columbia and Vancouver Island : an Account F 
bere uae Rivers, Coasts, Gold Fields, and Resources for Colonization. S8vo, 468 pp., map andillus. — 
ondon, F 


MEANY, EDMOND §. History of the State of Washington. S8vo, 406 pp., maps and illus. New York, 1909. 


MILTON, VISCOUNT, and CHEADLE, W. B. The North-West Passage by Land: Being the Narrative of an Ez- — 
pedition from the Atlantic to the Pacific, undertaken with the view of Exploring a Route across the Continent to 
British Columbia through British Territory by one of the Northern Passes wn the Rocky Mountains. 8vo, 394 pp» 
illus. London, 1865. 


_ *In this section are given only the chief works in which reference is made to British Columbia. Bibliogra hies 
relating more generally to the Pacific Coast, to the Search for a North-West Passage and to the operations of the — 
Hudson’s Bay Company will be found in the following works, to which fuller reference is made in this section : Ban- 
croft—Histories ; Morice—History ; Canada and Its Provinces ; Burpee—Search for the Western Sea ; Scholefield— 
British Columbia from the Earliest Times to the Present ; Tyrrell—David Thompson’s Narrative ; also, Smith— 
Check List re Pacific Northwest ; Judson—Subject Index re Pacific Northwest and Alaska. 
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MORICE, REV. A. G., O.M.I. The History of the Northern Interi British Columbi if y 
1660 to 1880. 8vo, 368 pp., map and illus. Toronto, 1904. of Bryisk , ve Poi tae, e ie nated) 


NICOLAY, REV. O2G: The Oregon Territory: a Geographical and Physical Account of that Country and tts In- 
habitants with outlines of its History and Discovery. 12mo, 226 pp. London, 1846. CR fO2 ME 
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PEMBERTON, J. DESPARD (Surveyor-General, V.I.). Facts and Figures Relating to Vancouver Island and British 9 /* /?9 
Columbia, showing What to Expect and How to Get There. 8vo, 171 pp., maps. London, 1860. P2 


POOLE, FRANCIS. Queen Charlotte I. slands: a Narrative of Discovery and Adventure in the North Pacific. 8vo, 347 


pp. London, 1872. YO/e | 2 


RATTRAY, DR. ALEXANDER. Vancouver Island and British Columbia, Where They Are; What They Are; and 97{. /0= 
What They May Become. A Sketch of Their History, Topography, Climate, Resources, Capabilities, and Ad- RQZY 
vantages, Hspecially as Colonies for Settlement. S8vo, 182 pp., maps and illus. London, 1862. ae 

ROBINSON, NOEL. Blazing the Trail through the Rockies : the Story of Walter Moberly and His Share in the Making qg7}-~- | 
of Vancouver. By Noel Robinson and the Old Man Himself. S8vo, 118 pp., illus. Printed by News-Ad- |, ~ 
vertiser. [Vancouver, n.d.] Rbes 


ROSS, ALEXANDER. Adventures of the First Settlers on the Oregon or Columbia River: being a Narrative of the aq ton 
Expedition fitted owt by John Jacob Astor, to Establish the ‘Pacific Fur Company’; with an Account of Some eo 4 
Indian Tribes on the Coast of the Pacific. S8vo, 352 pp., London 1849. R ses 


The Fur Hunters of the Far West: a Narrative of Adventure in the Oregon and Rocky Mountains.,... R & 2. 4. 
8vo, 2 vols.: Vol. I, 333 pp.; Vol. II, 262 pp., frontispiece. London, 1855. v 


SCHOLEFIELD, E. O.S. British Columbia from the Earliest Times to the Present. In 4 vols., 4to.: Vol. I, Historical, ATi. / 
688 pp.; Vol. II, Historical, 727 pp.; Vol. III, Biographical, 1,159 pp.; Vol. IV, Biographical, 1,208 pp.; oe taal 
illustrated. Vancouver, 1914. > 

Note—See ‘List of Authorities.’ 


SIMPSON, SIR GEORGE. Narrative of a Journey Round the World during the Years 1841 and 1842. 8vo, 2 vols.: 4 : 
Vol. I, 438 pp., map ; Vol. II, 469 pp., portrait and map of the author’s route. London, 1847. Cb 


Note—For British Columbia see Vol. I, Chapters III, IV, V. 
STEWART, ELIHU. Down the Mackenzie and Up the Yukon in 1906. 8vo, 270 pp., map and illus. London, 1913. ae 
- THOMPSON, DAVID. Consult items under Coues and Tyrrell, in this section. nie 


TYRRELL, J. B. David Thompson's Narrative of His Explorations in Western America, 1784-1812, Published by sf oe “bd 
the Champlain Society. S8vo, xcviili+582 pp., maps and illus. Toronto, 1916. i ie 


WADE, MARK 8. The Thompson Country, being Notes on the History of Southern British Columbia, and Particularly 


of the City of Kamloops, formerly Fort Thompson. 8vo, 136 pp. Kamloops, 1907. 79/+ “x } MIS w 
WALBRAN, CAPTAIN JOHN T. British Columbia Coast Names. See above, under sectionI. 9/2, © WIS 
-WALKEM, W. WYMOND, M.D. Stories of Early British Columbia. Lge. 8vo, 287 pp., illus. Vancouver, 1914. 77/./ W/7s 
WINSOR, JUSTIN. Narrative and Critical History of America. Lge. 8vo, 8 vols. Boston, 1884-1889. ———? 


(() <WORKS RELATING MORE PARTICULARLY TO NORTH-WEST COAST EXPLORATION 


BAILLAIRGE, G. F. Canada from the Atlantic to the Pacific and Arctic Oceans, Arctic Voyages, Voyages of Discovery ——— 
in the North, and Public Works, etc., etc. Being Appendices No. 22 and 23 to Annual Report of the Minister 


of Public Works, 1890. 8vo, 271 pp. 


Note—Contains chronological list of voyages. 990 P 
BARRINGTON, DAINES. Miscellanies: by the Honourable Daines Barrington..... 4to,iv+viiit 557 (1) pp., Fi i) 
2 maps and 4 tables. London, 1781. B29 


Note—Contains pp. 469-534; Journal of a voyage 1n 1775. To explore the coast of America, Northward 
of Cun porhia, by the fecond Pilot of the Fleet, Don Francisco Antonio Maurelle, in the King’s Schooner called 
the Sonora, and commanded by Don Juan Francisco de la Bodega. 


BROUGHTON, WILLIAM ROBERT. ; a70P 
Note—For the reason expressed in footnote on page 616, Broughton, Voyage to the North Pactfic ree) | 
is not listed; but it is pertinent here to record that the ‘Log’ of Lieutenant Broughton, who in the Arm 4 7 


ied Captain Vancouver with the Discovery, was obtained from the Public Records io 
Pe tn Fe ae Me, fas Tyrrell, and a copy communicated to Mr. T. C. Elliott, who has 
reproduced the “Log of H.M.S. Chatham”’—accompanied by notes—in the Quarterly of the Oregon Historical 


Society, Vol. 18, No. 4, December, 1917, pages 23 1-243, with maps. re 
BURPEE, LAWRENCE J. The Search for the Western Sea: the Story of the Exploration of North-Western America, ~ Eade 
8vo, lx+651 pp., illus. and map. Toronto, [1908]. B96 


AV e to the Pacific Ocean, Undertaken . . . for making Discovertesin the .. . > 
eee Se ee formed: : . in H.M. Ships the ‘Resolution’ and ‘Discovery’ tn the yeare y Mg 4 


1776-1780. 4to, 3 vols. [maps, charts and drawings.] London, 1784. C77P 


d the World; but more particularly to the North-West Coast of America: | 
mag tran tee ae See ee eotge’ and ‘Queen Charlotte,’ Captains Portlock and Dizon. Inaseries 7 70 P 
of letters, by W. Bleresford ; edited and] dedicated by ... G. Dixon. 4to. London, 1789. Die rs 
: i i Voyage Performed by Captain Cook and Captain Clerke in Hts Majesty's 
oa Whipe an seioiee ag ie Turing the years 1776, 1777, 1778, 1779, and 1780, in Search of a North- —_—_ 
West Passage between the Continents of Asia and America. Including a faithful Account of all their Discoveries 
and the Unfortunate Death of Captain Cook. 8vo, 2 vols.: Vol. I, 358 pp.; Vol. II, 347 pp.; chart and cuts. 


London, 1782. 


-FRANCHERE, GABRIE 
. années 1810, 11,1 


‘on d’un voyage a la cote du Nord-Ouest de lV’ Amérique Septentrionale, dans les 

ie, i‘ pr ay G. Grenshare) fils. 8vo, 284 pp. Montreal, 1820. Prey: A Ps 
: to the Northwest Coast of Americain the Years 1811, 1812, 1818, and 1814, or the 
a First Pe don she Pacific, by Gabriel Franchére. Translated and edited by J. V. Huntington, 


8vo, 376 pp. New York [J. 8. Redfield], 1854. rgd, ts 
_GREENHOW, ROBERT. See below under sub-section (d). ee : 
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JUDSON, KATHARINE B. Subject Index to the History of the Pacific Northwest and of Alaska. As found in the 
United States Government Documents, Congressional Series, in the American State Papers, and in other Docu- 


ments, 1789-1881. 8vo, 341 pp. Olympia, Wash., 1913. 

LEDYARD, JOHN. A Journal of Captain Cook’s Last Voyage to the Pacific Ocean . . . and in Quest of a North- 
West Passage, ... with a Chart... Faithfully Narrated from the Original MS. of J. L. 8vo, Hartford, 
Connecticut, 1783. : 

Memoirs of the Life and Travels of, from His Journals and Correspondence, by Jared Sparks. 8vo. 
London, 1828. 
Note—Ledyard accompanied Capt. Cook on his third voyage around the world. 


MANNING, WILLIAM RAY. ‘The Nootka Sound Controversy.’ pp. 279-478 in Annual Report of the American 
Historical Association for the Year 1904. 8vo, 708 pp. Washington, 1905. : 
Note—For bibliography giving the sources of information respecting the Nootka Sound controversy in 
the order of their importance, see pp. 472-478. 


MARCHAND, ETIENNE. Voyage Autour du Monde Pendant Les Années 1790, 1791, et 1792. _Par Etienne Mar- | 
chand; Précédé d’une Introduction Historique ; Auquel on a Joint Des Recherches Sur les Terres Australes 


de Drake, et un Examen Critique du Voyage de Roggeween ; avec Cartes et Figures: Par C. P. Claret de 


Fleurieu, De |’Institut National des Sciences et des Arts, et du Bureau des Longitudes. 4to,4 vols. Paris, 
1798-1800, An. VI—VIII, De l’Imprimerie de La Republique, An. VIII. 

English Edition: A Voyage Round the World, Performed during the Years 1790, 1791, and 1792, Preceded by a 
Historical Introduction, and Illustrated by charts, etc. Translated from the French of C. P. Claret de 


Fleurieu. 8vo, 2 vols.:{Vol. I, 536 pp.; Vol. II, 663 pp.+105 pp. London, 1801. 


MEARES, COMMR.JOHN. Voyages Madeinthe Years 1788 and 1789 from China to the North-West Coast of America. 
To which are prefixed: An Introductory Narrative of a Voyage Performed in 1786, from Bengal, in the Ship 
“ Nootka’’ ; Observations on the Probable Existence of a North-West Passage ; and Some Account of the Trade 
Between the North West Coast of America and China; and the Latter Country and Great Britain. Roy. 4to, 
372 pp. and appendices, portrait, plates and maps. London, 1790. 


MEANY, EDMOND S. Vancouver's Discovery of Puget Sound. Portraits and Biographies of the Men Honoured in 


* 


the Naming of Geographic Features of Northwestern America. 8vo, 344 pp., maps and illus. New York and — 


London, 1907. 


NEWCOMBE, C. F. The First Circumnavigation of Vancower Island. Being Memoir No. 1, Provincial Archives 
Department. 8vo, 69 pp., map. Victoria, 1914. 


~PORTLOCK, CAPTAIN NATHANIEL. A Voyage Round the Word; but More Particularly to the North-West 
Coast of America: Performed in 1785, 1786, 1787 and 1788, in the ‘King George’ and ‘Queen Charlotte,’ 
Captains Portlock and Dizon. 4to, 384+xl pp., portrait, maps and plates. London, 1789. ’ 


SMITH, CHARLES W._ Check-List of Books and Pamphlets relating to the. History of the Pacific Northwest. 8vo, 
191 pp. Olympia, Wash., 1909. ayayv S<&c. a - 


(c) HUDSON'S BAY COMPANY AND NORTH-WEST COMPANY 


- BRYCE, REV. DR. GEORGE. The Remarkable History of the Hudson’s Bay Company, Including That of the French 


Traders of North-Western Canada and of the North-West, X.Y., and Astor Fur Compunies. 8vo, 501 pp., maps 
and illus. London, 1900. 


FITZGERALD, JAMES EDWARD. An Examination of the Charter and Proceedings of the Hudson's Bay Company, 
with Reference to the Grant of Vancouver's Island. Sm. 8vo, 293 pp., map. London, 1849. 
Vancouver's Island, the Hudson's Bay Company’ and the Government. 8vo, 30 pp. London, 1848. 
Note—Reprinted from the Colonial Magazine for September, 1848. 


HARMON, DANIEL WILLIAMS, a Partner in the North-West Company. A Journal of Voyages and Travels in 
the Interior of North America, between the 47th and 8th degrees of North Latitude, extending from Montreal 
nearly to the Pacific Ocean, a distance of about 5,000 miles, including an account of the principal occurrences, 


? 


j 


* 


during a residence of nineteen years, in different parts of the country. To which are added, a concise description ; 


of the face of the country, its inhabitants, their manners, customs, laws, religion, etc., and considerable specimens 
of the two languages most extensively spoken ; together with an account of the principal animals to be found in 
the forests and prairies of this extensive region. Illustrated by a map of the country. 8vo, 432 pp. Andover, 
1820. [Edited by Daniel Hasket, who, apparently, took liberties with the original.]} 


HUDSON'S BAY COMPANY, REPORT FROM THE SELECT COMMITTEE ON THE; together with the Pro- 
ceedings of the Committee, Minutes of Evidence, Appendix and Index. Ordered, by the House of Commons, 
to be printed, 31 July and 11 August, 1857. Folio, xviii +547 pp., 2 maps (Arrowsmith). London, 1858. 


IMPERIAL BLUE BOOKS RELATING TO CANADA. Many of these Blue Books contain important historical _ 
data relating to the early days of the colonies of Vancouver Island and British Columbia ; to the operations 


' 


‘i 


of the Hudson’s Bay and North-West companies ; to boundaries and treaties ; to legislation ; to discoveries VFA 


of zoe and to exploration. Valuable maps are frequently included. The following are the chief of these 
reports: 


s 


Copies or Extracts of Correspondence Relative to the Discovery of Gold in the Fraser’s River District, in British North ue 


America. Presented to both Houses of Parliament, July 2, 1858. Folio, 18 pp. 


Papers Relative to the Affairs of British Columbia. PartI. Presented to both Houses of Parliament, 18 February, 
; 


1859. Folio, 83 pp., map. 

Note—These Papers contain despatches from Governor Douglas to the Secretary of State and vice versa 
—telating to the government of the colony and make particular reference to the gold discoveries and routes 
to the Fraser River gold fields. 

Papers Relative to the Affairs of British Columbia. PartIT. Presented to both Houses of Parliament, 12th August, 
1859. Folio, 98 pp., maps and charts. 

Note—Contains despatches dealing with a variety of matters relating to the early government of the 
colony and special references to the gold fields. 

Further Papers Relative to the Affairs of British Columbia. Part III. Presented to both Houses of Parliament, 
1860. Folio, 110 pp., map. London, 1860. 


Note—Contains despatches as above and includes reports on exploratory surveys by Begbie, Maynes — 


Palmer, Downie, Ball. 


Further Papers Relative to the Affairs of British Columbia. Part IV. Presented to both Houses of Parliament, ‘ 


March, 1862. Folio, 80 pp.,4 maps. London, 1862. 
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Note—Contains despatches as above, also copies of certain Proclamations having the force of law. 


Nore—The above and the Palliser papers, listed in Section IV, are the more important Imperial Blue Books 
relating to British Columbia. There are, however, many others, such for example as Paper No. 619 of 1848 
(17 pp.), dealing with Vancouver Island Colonization ; Papers Nos. 788 (15 pp). and 788 I (12 pp.) of 1853, dealing 
with Gold on Queen Charlotte Islands ; Papers Nos. 438 (21 pp.) of 1863 and 402 (16 pp.) of 1864, dealing with 
Road and Telegraph to Canada ; Papers Nos. 3667 ( ‘4 pp.) and 3694 (2 pp.) of 1866 and 3852 (47 pp.) of 1867 
dealing with the Union of Vancouver Island and Britis Columbia ; also Paper No. 390 (31 pp.) of 1869, relating 
to Confederation. There are also papers relating to the protracted negotiations and treaties respecting the Oregon 
Territory (1846) and the North-West American Water Boundary Question (1873), etc., etc. Copies of these 

' papers are usually to be found in the chief reference libraries. 


MACKENZIE, ALEXANDER. See ‘History of the Fur Trade,’ in Voyages, etc. See above in this section. 


M’LEAN, JOHN. Notes of a Twenty-five years’ Service in the Hudson's Bay Territory. . 8vo, 2 vols.: Vol. I, 308 pp.; 4 


Vol. II, 328 pp. London, 1849. 


MARTIN, R. M. The Hudson's Bay Territories and Vancouver's Island, with an Exposition of the Chartered Rights, 
Conduct and Policy of the Honourable Hudson’s Bay Corporation. 8yo, viiit175 pp., map. London, 1849. 


MARTIN, ARCHER. The Hudson’s Bay Company’s Land Tenures and the Occupation of Assiniboia by Lord Selkirk’s 


Settlers, with a List of Grantees under the Harl and the Company. 8vo, 238 pp., maps. London, 1898," 


PUGRET’S SOUND AGRICULTURAL COMPANY. British and American Joint Commission for the final settlement 
; of the claims of the Hudson’s Bay and Puget’s Sound Agricultural Companies. 

, Note—See the ‘Papers’ containing the Memorials, Evidence, Arguments, etc., presented to the Com- 
missioners by the Hudson’s Bay Company and the Puget’s Sound Agricultural Company ; also,in behalf of 
the United States, the Evidence, Arguments, etc.; and the Award of the Commissioners... . pronounced 
10th Sept., 1869. These Papers consist of 14 parts: Montreal, parts, 2-7, 1868-1869; Washington, parts 1 
and 8-13, 1865-1868. ‘ 

Consult, also: Transcripts of papers relating to the affairs of the Company ; prospectus ; list of share- 
holders ; memorandum relating to the Cowlitz farm, by A. C. Anderson (1841, 3 pages); judgment of 
Supreme Court of Washington Territory in the case of Puget’s Sound Agric. Co. vs. Pierce County (Jan. 17, 
1862) ; papers relating to Nesqually and Cowlitz claims; account of Frank Clarke with the Company 
(1865) ; origin of the Puget’s Sound Agric. Co., by A. C. Anderson (1865); agreement between the Company 
and the U.S. (June 20, 1867) ; asreferred to in “ List of Authorities’ in Scholefield’s British Columbia from the 
Harliest Times to the Present, pp. XIX-XX. 


TUTTLE, CHARLES R. Our North Land: being a full account of the Canadian North-West and Hudson’s Bay Route, 
together with a Narrative of the Experiences of the Hudson’s Bay Expedition of 1884, including a Description of 
the Climate, Resources, and the Characteristics of the Native Inhabitants between the 50th Parallel and the Arctie 
Circle. 8vo, 589 pp., maps and illus. Toronto, 1885. 
Note—For Northern British Columbia see Chapter XX XIII. 


(qd) INTERNATIONAL WATERS, BOUNDARIES, TREATIES 


INTERNATIONAL WATERWAYS COMMISSION— , i 
Note—Respecting the organization and work of this Commission, consult Water Powers of Canada, 
Commission of Conservation, Ottawa, pp. 58 eé seg., and Ibid under Bibliography. See “Reports by the 
International Waterways Commission,’ pp. 367-368 ; also Compiled Reports of the International Waterways 
Commission, 1905-1913. 8vo, 1,224 pp., Ottawa, 1913. 


INTERNATIONAL JOINT COMMISSION. : i i 3 We 

Note—For history of circumstances leading up to the formation of the International Joint Commission, 

consult Water Powers of Canada, Commission of Conservation, Ottawa, pp. 58 et seg. For copy of Treaty and 

Rules of Procedure, see Rules of Procedure of the International Joint Commission, Ottawa and Washing- 

ton. The Boundary Waters Treaty is also found as Appendix No. 1 in Water Powers of Canada, Com- 

mission of Conservation, Ottawa, 1911. For list of reports and decisions of the Commission, consult List 

of Decisions, Reports, etc., of the International Joint Commission, Washington and Ottawa. The Commission 
maintains an office in Ottawa, Canada, and also one in Washington, D.C 56.76 


' BALCH, THOMAS WILLING. The Alasko-Canadian Frontier. 8vo, 45 pp., maps, Philadelphia, 1902. / 
The Alaska Frontier. S8vo, 198 pp., maps. Philadelphia, 1903. 


COWAN, GEORGE H. British Columbia’s Claim upon the Dominion Government for Better Terms. 8vo, 31 pp., 
Vancouver, 1904. 


CUSHING, CALEB. The Treaty of Washington, its Negotiation, Execution, and the Discussion Relating Thereto. 
8vo, 280 pp. New York, 1873. : 


us 


—_— 


—— : 


4 072. 352 Nae 
DAVIDSON, GEORGE. The Alaska Boundary. 8vo, 235 pp., maps. San Francisco, 1903. oy ° Das 


AR A tion: or, a Statement of the British Claims to the Oregon Territory, in Opposition 
nea a Prey hs Conereonenst of the United States of America. 2nd edition, 8vo, 50 pp. London, 1845, 


GALLATIN, ALBERT. The Oregon Question. [Nos. 1-5, with Appendix.] 8vo, 78 pp. New York, 1846. 


. M ir, Historical and Political, on the Northwest Coast of North America and the Adjacent 
a diiron M aD and a Geographical View of those Countries. 8vo, 228 pp. and map. New 
York, 1840. [Also published as Senate Document No. 174, 26th Congress, 1st Sess., Feb. 10, 1840. Wash- 

ington, 1840.]* 
, d California, and the other Territories of the North-West Coast of North 
America, PS he Cosco heen seis and Map of those Countries, and a Number of Documents as 
Proofs and Illustrations of the History. 8vo, 1st edition, xviii+482 pp., map, London, 1844. 2nd edition, 

/ xviiit+492+7 pp., Boston, 1845.* 

NORTH-WEST BOUNDARY. Discussion of the Water Boundary Question: Geographical Memoir of the Islands 


in Dispute: and History of the Military Occupation{fof San Juan Island. 8vo, 270 pp.,f{map and cross-sections 
of channel. Washington, D.C., 1868. 


/ ; ests ing the Division of Territory between 
MILTON, VISCOUNT. A History of the San Juan Boundary Question, as Affecting t 
; Great Britain and the United States. 8vo, 446 pp., 2 maps. London, 1869. 49% HE MN KE 
: *Greenhow’s works were er parte productions and, in view of numerous inaccuracies of statement contained in 
them, should be used with caution. 


620 COMMISSION OF CONSERVATION 


SAINT-CYR, ARTHUR. Appendix No. 23, to Report of Surveyor-General for the year 1900-01, pp. 76-84, re Survey 
of a Part of the Boundary Line between British Columbia and Yukon Territory, Dominion Sessional! Paper 
No. 25. S8vo, maps and illustrations. Ottawa. 


4 
Appendiz No. 26, to Report of Surveyor-General for the year 1901-02, pp. 84-95, re Survey of a Ri 
Part of Boundary Line between British Columbia and Yukon Territory. Dominion Sessional Paper No. q 


25. 8vo, maps andillustrations. Ottawa. 


TWISS, TRAVERS, D.C.L., F.R.S. The Oregon Question examined, in respect to Facts and the Law of Nations. 8vo, 
xi+391 pp. London, 1846. 


J 
WHITE-FRASER, GEO. Appendix No. 22 to Report of Surveyor-General, for the year 1900-01, pp. 68-75, re Latitude 
Determination on the Boundary between the Province of British Columbia and the Yukon Territory. % 
Dominion Sessional Paper No. 25. 8vo, map and illus. a 


WHITE, JAMES. See above under Canada and its Provinces in sub-section (a). 


ERRATA 


On page 10, line 38, for ‘new fertile acres’ read now fertile areas. 

On page 36, at end of footnote, add—Ninth Annual Report, 1918, pp. 
7310.9). 

On page 94, line 14 et seg should read: The minister may or may not make 
an order, etc. 


On page 138, Mount Olie Plant, for ‘Nakalliston’ read Nehalliston. Spelling 
varies. In Gazetteer of British Columbia is given Nekalliston. 


“— 


On plate 21. In title to bottom illustration, for ‘Coteau’ read Couteau. 


On page 243, last paragraph, for ‘Bear’ river read Bowron river (its new ~ 
name). 4 


On plate 33. In title to upper illustration, for ‘Zyometz’ read Zymoeiz. 


On page 608, Publication number of Summary Report for the Calendar Year 
1907 is 1017. ; 


*- 
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